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Abstract 
The impacts which computerisation might have on the psychology and 
physiology of users have exercised the minds of scholars for many years. 
There has also been growing concern in trade unionism about the same subject 
and this has forced some governments to be involved in the debate. This study 
was conducted, not as an attempt to join a debate, rather it was an attempt to 
shed light on that debate through an investigation of computer workstations in 
an African developing country. It started by tracing the evolving nature of the 
issues which surround work-related diseases and how over a period of time an 
attempt was made to link computers with these diseases. The debate which 
erupted over this link has been inconclusive. Having been familiar with this 
debate in the developed world, the questions of health and safety of computer 
users in the developing countries became a major concern. 
Therefore, the aim of the study was to investigate the ergonomic issues involved in 
the process of computerisation in the developing world. However, because 
computerisation process is a broad venture comprising many elements and phases, 
the study was devoted to computer workstation designs. Also, because of natural 
limitations it was impossible to investigate each African country in turn. 
Consequently, Nigeria was chosen as an example of these developing countries. To 
conduct such a study, there must be -real evidence bf computerisation in the chosen 
country. Thus, efforts were mäde to look for that aspect of the Nigerian economy 
which has made the most advancement in implementing computing. As in other 
developed countries, the banking sector in Nigeria has shown commitment to 
computer application. Hence, a decision was made to select it as the basis for an 
ergonomic research. The rate of computerisation in the Nigerian banks has been 
sufficiently rapid that by 1990, some banks were already experimenting with 
Automated Teller Machine (cash point systems) 
The questions that could be addressed and which were of interest at the beginning of 
the research are : 
- how are human issues being addressed in the design of 
computer workstations in Nigeria ? 
- are there incidents of health and safety problems as would be predicted from 
experiences in developed countries ? 
- are the standards and methods used to measure and manage human issues in 
the developed countries equally applicable in a developing country like 
Nigeria ? 
To address these questions, an initial laboratory experiment was undertaken in 
the UK. This was followed by a major survey in Nigerian banks during which 
objective measurements were made of the computer workstations and a 
subjective assessment of the experience of different kinds of health symptoms 
was carried out. 
The results demonstrated that the standards and methods used in the 
developed countries are equally applicable to Nigeria and that most computer 
workstations in Nigeria failed to match the requirements of the standards. 
ll 
A high incidence of health problems of many kinds was found amongst 
Nigerian bank staff using VDU. Analysis shows that three factors are 
correlated with the high incidence of health problems : the degree to which jobs 
were alternating, the chairs used by the operators and their work desks. 
Analysis of the design and development context in Nigeria demonstrated that 
good quality equipments that meet ergonomic criteria are being imported into 
the country, but workstations and environment are being created within 
Nigeria with little understanding of the ergonomic implications. 
lll 
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Chapter 1 
Research background 
1.1 Introduction 
Two important issues motivated this research. First, there is ongoing concern for the 
health and safety consequences of the use of computer workstations. Second, there is 
the reality of computerisation in the developing countries. As a Nigerian studying in the 
United Kingdom, the author had a unique opportunity to conduct the research. Having 
been familiar with the debate about health and safety issues of computerisation in the 
developed world, the question of how these issues could be addressed in the developing 
countries became a major concern. Therefore, because of limitation of resources and 
time, the plan was to examine these issues in the computerisation being undertaken in 
Nigeria as an example of a developing country. One should note that the proliferation of 
literature on the subject of human factors would not have made Nigeria a viable case 
study. To qualify for such a study, there must be real evidence of computerisation in 
the country. Thus, efforts were made to look for that sector of the Nigerian economy 
which has imbibed computing. As in the developed countries, the banking sector in 
Nigeria has shown commitment to computer application. Hence, the decision to select it 
as the basis for an ergonomic research. The rate of computerisation in the Nigerian 
banks was rapid enough that by 1990, some banks were already experimenting with 
Automated teller machine (cash point system). 
The initial questions that could be addressed and which were of interest were : 
- How are human issues being addressed in the computerisation 
process in Nigeria ? 
- Are there incidents of health and safety problems as would be 
predicted from experiences in developed countries ? 
- Are the standards and methods used to manage human issues in developed 
countries equally applicable in a developing country like Nigeria ? 
These questions could only be addressed if sufficient progress in computerisation was 
being made in Nigeria. As indicated earlier, the banking industry was known to be 
making rapid progress in its adoption of computing and was the most likely candidate. 
Also, Nigeria could be seen as a typical example of other African developing countries 
because of its unique leadership role among African countries. Thus, any result obtained 
could be of more general significance. 
To accomplish the objectives of the research, other studies of the human health issues 
of computation were first studied (reported in chapter 2). Progress of computerisation 
in the banking sector within developing countries was also examined (reported in 
chapter 2). Some preliminary experimental work was undertaken in the United Kingdom 
to test some propositions about likely health issues in a country like Nigeria (reported 
in chapte ) before a major survey was undertaken in the banking industry in Nigeria 
(chapters fi, 6 and 7). In addition to reporting the results as a contribution to the 
theoretical debate about computerisation and health hazards, the validity of the causal 
model established in chapter 7 was tested in chapter in chapter 8. In 
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chapter 9, an attempt was made to explain why the results found occurred in Nigeria. 
The thesis was rounded up with a brief summary of the various activities which took 
place in the course of the research. Also, an attempt was made to look into the future of 
computer ergonomic research in Nigria (chapter 10). 
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Chapter 2 
Health and safety of computer workstations and computerisation in Nigeria 
2.1 Introduction 
To explore the questions raised in chapter 1 and to assess the feasibility of the research 
plan, an initial literature review was undertaken with three themes : 
1. What are the principle health and safety issues of computer based workstations and 
what are the current recommendations for the management of these issues ? 
2. What is the general status of computerisation in African countries and how does 
Nigeria fit this pattern ? 
3. What is the current level of computerisation in the Nigerian banking industry ? 
2.2 Health and safety issues of computer based workstations and current 
recommendations 
The impacts which computerisation might have on the psychology and physiology of 
users has exercised the minds of scholars for many years. There has also been growing 
concern of trade unionism about the same subject which has forced some governments 
to be involved in the debate. Kraus (1992), in his summary of the steps taken by the 
Federal Republic of Germany to prevent work-related diseases wrote that : 
"... in the beginning jobs may be lost as the monitoring of 
complicated automated installations and machines requires fewer staff than manual 
work. The employees concerned have to assume greater responsibility which was 
often accompanied by isolated work to be performed by one staff 
4 
member only. These technology-linked working conditions put a great strain on the 
employee's psyche and his physical condition. ---- At first, only health problems 
occur which may develop into diseases once the human body resistance is 
lower" (Kraus, 1992, P13). 
The scope of this review is limited to the literature which covers issues relating to body 
pains among computer users. Also, the review will be in the context of "computer- 
related diseases" and the various arguments which surround them. In essence, works 
will be reviewed which have investigated whether computer applications can cause or 
aid the occurrence of health symptoms. 
2.2.1 A brief history of work-related injuries 
The history of injuries that result from work goes back a long way. for example, damage 
to the hands and wrists pre-dates the emergence of computers. Brennan(1985) reports 
that in 1540, Leonardo da Vinci was supposed to have reported cramps in his hands 
after long periods of drawing. Also, he reports that in 1550, Versalius noticed that many 
of his scribes were developing pains in their hands and wrists after many hours of 
copy-drawing for his medical text " De Humanis Corporis Fabrica". In addition, 
Ramazzini was reported to have published "De Morbis Artificium" in 1700. In it, he 
observed that "incessant driving of the pen over paper causes fatigue of the hand and 
the whole arm because of the continuous and almost tonic strain on the muscles and 
tendons, which in the course of time resulted in failure of power in the right hand 
(Brennan, 1985, P. 26). In the early nineteenth century, Velpeau introduced the term 
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tenosynovitis to describe inflammation of the tendon sheath and proposed the term 
"peritendinitis crepi)(an". Nevertheless, the term "tenosynovitis" came into general use 
to describe any painful conditions of the arm occurring in workers undertaking 
repetitive tasks (NOHSC 1985, p. 15). In 1875, the Lancet noted the occurrence of 
cramps amongst telegraphists and its possible association with the repetitive nature of 
their work. 
From the early beginning Governments have begun to recognise this condition as work- 
related disease. In 1911, the British Government initiated an inquiry into the cramps 
experienced by the Telegraphists. In 1964, the Japanese Ministry of Labour issued 
guidelines on control of the workload of keypunch operators and announced medical 
criteria to be used in workers compensation for occupational hand impairments of 
keyboard operators. In 1971, the Japanese Association of Industrial Health established 
a committee on "occupational cervicobrachial syndrome". The committee proposed the 
name "Occupational Cervicobrachial Disorder" to indicate the work-related origin of the 
neck and upper limb disorders. In 1977, the French government recognised "tendinitis 
crepi5i ans" due to repeated or monotonous work movements. In its register of 
occupational diseases in the same year, the British Health and Safety Executives (HSE) 
acknowledged tenosynovitis as the second most common prescribed disease in the 
United Kingdom. In 1979, the United States National Institute of Occupational Health 
and Safety published a report that 25% keyboard operators suffered "Occupational 
Cervicobrachial Syndrome" which was a pattern of neck, arm, shoulder and back strain 
with frequent inflammation of tendons (Brennan 1985). More modem terms for these 
6 
pains are musculoskeletal pains, repetitive strain injuries, carpal tunnel syndrome. It 
was not until the mid 20th century that scholars began to establish strong connections 
between these symptoms and computers. So, it was a widespread and acknowledged 
problem. Then it got associated with computers. But other scholars disagreed. 
2.2.2 The debate about computer causality? 
There has been a lengthy debate about whether computers cause these health problems. 
Disagreements abound about specific health problems and about their causes- the 
computer itself, the context of work e. t. c. Many papers have been produced in an 
attempt to uncover the connections. To follow the arguments, time sequence was used 
as an order of presentation. The hope was that time sequence will show the evolving 
nature of issues relating to health hazards of VDU works. 1984 was chosen as a 
starting point in this work because it marked the beginning of the Australian impact in 
drawing attention to computer-related health problems. Prior to the outcry in Australia 
the topic did not receive much attention. Therefore, this review is divided into: - 
Phasel. Literature on health problems of VDU works from 1984-1989 
Phase 2. Literature on health problems of VDU works from 1990-1998. 
2.3 Literature on health problems between 1984-1989 
Ferguson (1984) reported that on the 30th October, 1984 the Australian 
Government's National Occupational Health and Safety Commission (NOHSC) 
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established an RSI Committee. The Committee produced an interim report in July 
1985 and a report and Model Code of Practice in May 1986. On the basis of the 
report of this committee, the Australian Government was convinced that there 
was a connection between health problems of VDU users and information 
technology (IT) Consequently, the Government set up a Task force on health 
problems in the Australian Public Service. The Task Force compiled a quarterly 
census of health symptoms. After some modifications, the census provided a 
constant stream of reporting and analysis of trends in the health symptom of 
VDU users. The census revealed that: - 
- Health sufferers in Australian public service comprised 2% of all persons 
employed under the Public Service Act. 
- In December 1985, only 1% of all administrative staff and 2.7% of all 
clerical assistants were reported to be having health problems compared to 
8% of Typists, 16% of secretaries, 23.5% of word processing typists and 
24.1% of data processing operators. 
- The majority of sufferers, whatever their employment used keyboard 
equipment. 
- The prevalence of health problems in the clerical designators is far lower 
than in the keyboard designators. 
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- There are over eight times more clerical than keyboard employees in the 
Australian Public Service, yet at least half of the sufferers have been 
keyboard staff (Australian Public Service Board, 1986, p. XVI). 
This data lends support to the concerns about the effects of VDT on office work, 
particularly where staff are employed mostly or entirely on computerised or data 
keyboard work. The Task Force concluded that "considered in terms of 
occupational groups at risk, repetitive strain injury(RSI) and other related 
symptoms were "largely a keyboard problem. " 
The Task Force did not list specific symptoms. However, the report suggested 
that nature of jobs and time spent with keyboard were possible causal factors. 
At the same time as the Australian studies, other issues in the health hazards of 
computer workstations were being examined in other countries. In Singapore 
Ong(1984) studied thirty-six female data entry operators in an airline computer 
centre. The subjects were below the age of 40 and subjective assessments of their 
symptoms were collected before and after changes were carried out in their work 
places. The main task of these operators was to enter alpha-numeric information 
through the VDT to the main computer. The subjective reports of a group of 41 
conventional office workers engaged in traditional sedentary work were also 
studied. Each operator was required to complete a questionnaire concerning health 
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symptoms, working conditions, job stress and aspects of VDT equipment. In 
addition, ergonomic evaluations were conducted at the computer centre on seating 
height, work area and visual distance. The results were as follows: - 
- visual and musculoskeletal complaints were more common among the VDT 
operators as compared with the control group. 
- an assessment on the work environment suggested that the high prevalence 
of subjective symptoms were related to : 
- the illumination level, 
- improper working posture, 
- badly designed table and chairs and 
- insufficient rest pauses. 
- the frequency of symptoms in the right hands and arms was higher than 
that of the left hands and arms. This phenomenon indicated that the 
symptoms were related to the physical workload placed upon the right 
hand of operators when using the VDT keyboards. (Ong, 1984, p. 484) 
When the performance of the operators was measured in relation to break time by 
the average key/stroke/hour, the results revealed that: - 
- the hourly output had declined as the hour goes by, 
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- highest keying speed was noted in the morning, gradually 
declining in the afternoon and dropping further during overtime work after 
15: 30 hours. 
A new work-rest regime was introduced with more recess time after lunch break. 
The results showed that: - 
- there was no deteriorating effects on the productivity but 
an increased in the speed of work. (Ong, 1984, p. 484) 
Consequently, it could be interpreted that a short recess time can help to minimise 
the visual and muscular fatigue of the operators. Also it was noted that 
ergonomics were overlooked in the workrooms. Thus, to reduce VDU work stress, 
Ong recommended improved workstations design, a well-scheduled work-rest 
regime, job design and employee education. 
It should be noted that Ong went further than the special Task Force in Australia. 
He identified the symptoms as well as the parts of the body affected by them. 
Also, he established the differences in the intensity of RSI between right and left 
hand. From this study onward, the list of the causal factors began to grow from 
just two as mentioned in the report of the Task Force. The whole topic began to 
evolve with time and with more studies. 
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More specific studies were also conducted in Australia. Ryan(1984) observed a 
group of data processing operators(DPOs) before and after a period of intensive 
keying activity. At the initial visit, each DPO completed a questionnaire and 
measurements were made of posture in relationship with furniture. Also, a medical 
interview and examination was carried out. The six day period of intensive keying 
occurred one week before the second visit when the interview and examination 
were repeated. The results were as follows: - 
- There was a marked increase in the frequency of occurrence of symptoms 
of pain, signs of tenderness and hardening in the muscles of the forearm. 
The effect persisted at the third visit 6 weeks later when only 9 of 
the DPOs were still employed. 
- Symptoms in the shoulder-neck region were relatively constant during this 
period. 
Ryan concluded that the episode demonstrated that increased job demand leading 
to increased or constant keying rates appears to result in almost "universal 
occurrence of symptoms". He recommended that prevention actions must include 
attention to "work flow as well as ergonomic factors of workplace design" (Ryan, 
1984, p. 221). 
A study in Switzerland (Meyer et. al, 1989) looked at a different 
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set of health problems among 739 VDT employees of state administration. They 
were shown to complain about accommodative fatigue, feelings of visual 
impairment, discomfort and disability glare, headaches and pains in the neck. This 
figure is quite large and hence the concern which prompted the study. Meyer et. al 
assessed the spectacles of users and administered questionnaires. The results were 
as follows: - 
- questions on glare sensitivity were highly correlated with general discomfort 
of VDT work, 
- the use of tinted glasses is not the appropriate solution to the problem. 
Instead, they recommended an ergonomic design of the screen and lighting 
environment to help operators who suffered from glare. They concluded that 
repetitive tasks such as data entry work will " in any case produce complaints of 
visual fatigue as well as muscular pain. Therefore, it should be avoided" (Meyer 
et. al, 1989, p. 29). 
Meyer et. al established a connection between VDU work and musculoskeletal 
pains and proved that they occurred as a result of an interaction between 
ergonomic deficiencies in the VDU screen, lighting design and the poor job design 
practices in the state administration. Their explanation for the visual fatigues and 
muscular pains is multifactoral in nature. 
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In the same period, Patkin (1989) carried out a study among operators of video 
display units and others doing repetitive work in a small industrial city of South 
Australia. Patkin studied patients records retrospectively to find out the 
occurrence of health symptoms. The results were as follows: - 
- neck and arm pain were common symptoms among VDT operators in 
South Australia, 
- common but preventable causes include hand position, neck posture, and 
poorly planned rehabilitation (Patkin, 1989, p. 552). 
Another important study was undertaken by Berggvist et. al in Sweden. Between 
1981 and 1987 they looked into the relationship between visual display terminal 
use and musculoskeletal problems. They examined 353 office workers by using 
data from medical and workplace investigations. They 
also used a Nordic questionnaire to solicit subjective feelings about health 
problems. The VDT workers were also classified into data entry workers i. e. 
workers with mainly data entry jobs and interactive workers i. e. workers with 
data acquisition, programming and other tasks or mixed data entry and data 
acquisition work. Of the 353 respondents, 52% were classified as worked as 
interactive workers, 29% used a VDT for data entry while 19% were classified as 
non VDT users because they used a VDT for less than 5 hours/week (Bergqvist 
et. al. 1992). 
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They concluded that there were no general differences between VDT and non- 
VDT users as to the occurrence of health symptoms. However, they found that a 
combination of specific VDT work situations such as data entry work or work 
with a VDT for more than 20 hours/week and the presence of some other factors 
was associated with excess risks of certain muscle problems. They did not give 
any details of these muscle problems. However, they gave a list of what they 
regarded as extraneous factors involved in the definitions of the risk group as 
follows: - 
use of bifocal or progressive glasses at a VDT, limited rest-break opportunity, 
repetitive movements, non use of lower arm support and possibly the 
vertical position of the keyboard and the presence of specula glare 
(Bergqvist et. al, 1992, p. 65). 
An inference from this list is that the causal factors of the undefined muscle 
problems were poor work design practice, poor workstation design and use of 
bifocal lenses. This, is a multifactoral explanation of the muscle problems. 
2.4 Conclusions on the health hazards of VDU work before 1990 
The literature on computer ergonomics in the period 1984-1990 revealed that by 
the close of the decade, health problems among computer users was an evolving 
topic. A lot of people were becoming more aware of the problems. The list of the 
symptoms and their causal factors was equally getting longer. All these are 
summarised in table 2.1 which is in appendix A. 
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2.5 Studies on the health hazards of VDUs in the 1990s 
In the 1990s, studies of the health hazards of computer workstations are more 
detailed. Also, more rigorous methods of study involving using a control group 
were introduced to strengthen the tests of cause and effects. It could be argued 
that there was a shift from what could be described as scare-mongering and ill- 
informed literature to objective analysis and findings. One other feature of the 
literature of this period is the concern of some scholars that it was not enough to 
give a long list of symptoms and causal factors with a corresponding shorter list of 
remedies. Consequently, some studies in this period did not dwell much on the 
health hazards themselves. Rather, they focused on the methods of reducing these 
hazards among computer users. The 1990s also witnessed the emergence of 
scholars who rejected the view that health hazards should be blamed on computer 
application. This, was a radical challenge to the theme which dominated the 
literature of the 1980s which presumed a direct link between the technology and 
the health symptoms. 
Thus, this section of the literature review will be divided into three groups of 
studies. First, those studies in the 1990s that sought to establish a sounder 
understanding of cause and effect in health hazards of computer workstations. 
The second group will be those studies that set aside the debates on the causes of 
health problems and focused on the methods of preventing the symptoms. 
Thirdly, will be those studies which challenged the view that computer 
application should be blamed for health problems at work. 
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2.6 Studies on the causes of health hazards 
A study which is characteristic of the literature of the 1990s 
on health hazards is that of Sauter et. al(1992). It was a study conducted among 
visual display terminal users in an American Telecommunication company. In 
1992, they used 533 employees to investigate the relationship between workplace 
factors and work-related upper extremity musculoskeletal disorders. Data on 
demographics, individual factors, work organisation and practices and psycho 
social aspects of work were obtained by questionnaire. The authors used a 
multiple logistic model generated for each of the four upper extremities (UE) 
muscle areas (neck, shoulder, elbow, hand/wrist) to analyse their data. 
They established that seven psycho-social variables accounted for all associations 
with repetitive strain injuries (RSI). Six for the neck, one for the shoulder, three 
for the elbow and one for the hand/wrist. Fear of being replaced by computers was 
the most consistent being associated with neck, shoulder and elbow disorders. 
Routine work, lacking decision making opportunities was associated with neck 
and elbow disorders. High information processing demands were associated with 
neck and hand/wrist disorders. Neck disorders were also associated with not 
having a productivity standard, the job requiring a variety of tasks and increasing 
work pressure (Sauter et. al, 1992, p. 229). In view of the data analysis, Hales et. 
at concluded that UE musculoskeletal disorders are relatively common among 
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telecommunication workers who use VDTs and thus provides some support to 
previous articles relating these disorders to the psycho social work environment. 
Hales et. al suggest that no single or work organisational factor is the predominant 
cause of UE muscle problems. Therefore, they are of the view that improvement 
in any one single factor will probably not substantially reduce the prevalence of 
these disorders. 
Sauter et. al established specific connection between the parts of the body affected 
by RSI and the psycho social variables that were responsible for the problems. 
However, when it comes to recommending remedial course of action, they did not 
want some factors to receive less attention than others. Hence, their suggestion 
that all of the psycho social variables have to be treated simultaneously to avoid 
the health problems. 
Another American study which supports the view expressed above is that of 
Sauter and Schleifer (1991). They collected self-report data on musculoskeletal 
discomfort from 992 VDT users in two agencies of a state government. 905 
returned the questionnaires. Only staff with more than three months of job tenure 
in the agencies were considered for the study. This was to ensure that subjects 
were acclimatised to their workplace conditions. 539 were mainly data entry staff 
while 259 were staff with a variety of tasks. Approximately 90% of the subjects 
were female of white non-Hispanic descent. Aspects of workstation design were 
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objectively assessed for 40 of the VDT users. Multiple regression analyses were 
used to examine the relationship between these ergonomic variables and 
musculoskeletal disorders. 
From the data analysis, a clear relationship) between musculoskeletal discomfort 
and the physical demands of the data entry task was established. First, the full 
sample of 539 data entry VDT users reported much more discomfort in the right 
arm than in the left arm. This effect probably results from increased demands (i. e. 
static loads and/or repetition on right arm associated with the exclusive use of the 
right arm for keyboard operation. To test further the hypothesis of a user-related 
effect for the increased right arm discomfort reported among data entry VDT 
users, discomfort rates were examined among the 259 VDT users who performed 
diverse tasks. The differentials in reported discomfort between the left and right 
arms among the data entry workers were entirely absent in the sample performing 
more diverse tasks (Sauter et. al, 1991, p. 162). 
The result of their regression analysis provides more complete and compelling 
evidence of the influence of ergonomic factors on musculoskeletal problems in the 
VDT use. Biodemographic factors like age, height, weight and regional differences 
added no further explanatory power. Among the results, the effects of ergonomic 
factors were especially apparent in the prediction of arm discomfort. Long reaches 
to documents with the left arm and increased right shoulder flexion in keyboard 
operation were associated with increased discomfort. Of special significance is the 
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way the ulna deviation variables behave. Ulna deviation predicts discomfort for 
the right arm only, that is the arm devoted exclusively to keyboard operation. In 
addition the result has some implications for work posture and 
workstation design. For example, the study found that an erect sitting posture and 
elevation of backrest were both predictive of reduced trunk discomfort. 
The elevated backrest is probably instrumental in relieving static loads imposed on 
the trunk during highly stationary clerical work, suggesting the need for full back 
support. This effect also agree with prior data showing preferences for 
backrest height adjustment. However, implications of the association between 
erect sitting and reduced discomfort, are less straight forward. 
This association is consistent with classic views regarding healthy sitting posture 
(e. g. Akerblom, 1954), but it contradicts with data showing preference for a 
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reclining posture in VDT work (Grandjean et. al 1983) and with data showing 
reduced lumber disk pressure and reduced back muscle activity with a reclining 
posture (e. g. Anderson and Ortengren, 1974). This dispute does not detract from 
the fact that Sauter and Schleifer's study established a model of musculoskeletal 
disorders which could be described as multifactoral in nature. First, Sauter and 
Schleifer found the influence of poor job design to be very strong especially in the 
way they compared the rate of occurrence of pains in the right arm between data 
entry staff and staff with a variety of tasks. They also found a connection 
between the lack of an ergonomically viable chair and back pains among the 
subjects. They also found a connection between proper sitting posture and RSI. 
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More importantly, they discovered that biodemographic factors were inconclusive 
and therefore insignificant in explaining the causes of health problems among 
computer users. 
Jorulf et. al (1992) conducted a survey in Sweden among 100 employees who worked in 
five open-plan offices. The purpose was to investigate the variation of some other 
health symptoms, often discussed in connection with VDU work. Some of these are 
facial skin symptoms; problems associated with mucous membranes in the eyes and 
respiratory tract and general symptoms such as fatigue, dizziness and difficulties to 
concentrate. The influence of temperature, age gender, time spent with VDU, relative 
humidity and smoking was studied using the multiple regression technique. 
The conclusions were that: - 
- Temperature played a major role for many symptoms. 
- There was an influence of working time at the VDU on the mucous membrane 
symptoms and on some skin symptoms, but not on facial skin symptoms 
(Jorulf et. al, 1992, p. 57). 
From this study one could argue that the authors found some evidence to indict VDU 
work. At the same time, their finding shows that other factors such as temperature 
played a major role. 
In the same way Arnetz, et. al (1992) followed 47 VDU workers in the Swedish public 
service. The group was made up of 19 who had skin complaints and 28 who did not 
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have any complaint. The study was conducted for one regular work-day and one day of 
leisure. Psycho social and psycho physical measurements were made. Itching behaviour 
was registered by specially trained nurses. Blood samples were analysed for serum 
cortisol, proclatin, testosterone, thyoxin and growth hormone. Subjects with and 
without VDU associated skin symptoms were compared using non paired t-test and 
two-way analysis of variance. The results showed that: - 
- Employees with skin symptoms had a selective neuroendocrine 
stress reaction during work, but not during leisure time. 
- They experienced more extreme job stress at the same time as they had higher 
control over work process. 
- Employees suffering s cognitive failure during VDU work developed 
"techno-stress. " 
- Physiological signals act as unconditioned stimuli and the VDU environment as 
the conditioned stimuli (Arnetz et. al, 1992, p. 62). 
This study is interesting because it actually compared the 
occurrence of symptoms both at work time and at leisure time. This is one of the 
methodological features which characterised the literature on health hazards of computer 
tasks in the 1990s. 
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In the same way LeGrande and Director (1992) reported a VDT repetitive motion 
injury survey conducted by the Occupational Safety and Health office of the 
Communication Workers of America. Some 8,000 CWA members from 108 branches 
representing telecommunication employees completed and returned a questionnaire. 
Analysis was performed for four different occupations : operators; service 
representative, clerical VDT operators and maintenance administrators. The results 
were as follows: - 
- The data revealed that represented telecommunication employers were not 
providing ergonomic VDT working conditions. 
- In return, a large number of respondents reported a variety of health symptoms 
and disorders ranging from 
- hand and wrist pain to "medically diagnosed carpal tunnel syndrome" (LeGrande 
et. at, 1992, p. 240). 
This study showed that it was not the application of computer itself that caused health 
problems. It was the fact that employers failed to provide ergonomic working 
conditions. Though the authors did not give any measures of the working conditions, 
there is a sense in which one can argue thafis these rather than the computer itself 
which made the VDT work a health risk for the subjects. 
In the USA Sheedy (1992) reported that eye vision problems were 
by far the most frequent health related problems reported by visual display terminal 
users. To assess the visual problems, he surveyed 5,686 randomly selected US 
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optometrists with a questionnaire concerning VDT users who were patients in their 
practice. 14.25% of their patients asked for an examination because of symptoms 
primarily related to using a VDT. This could mean that approximately 10 million of the 
70 million general eye examinations given annually in the US are due to problems using a 
VDT. The symptoms reported by the optometrists in their order of frequency are : eye 
strain , dry or irritated eyes, double vision, headaches, neck/back aches, after-images, 
blurred vision and photo phobia (Sheedy, 1992, p. 258) 
Cole et. al (1992) also studied the vision and occular health of 642 persons who used 
VDU at work this time in Australia. He studied them for six years and compared them 
to a control group who did not use VDU at work. The subjects were given 
comprehensive eye examinations in the first year and these were repeated annually over 
succeeding five years. The examination was to a standard protocol and was conducted in 
the same consulting room throughout the period of the study. It included a 
questionnaire of symptoms, standard measurements of visual acuity, external eye 
examination, optalmoscopy, biomicroscopy and assessment of binocular and 
accommodative functions. Examiner bias was eliminated by making sure that the 
optometrist carrying out the examination did not know who were VDU operators and 
who were not. The results were as follows: - 
- The VDU group reported certain visual symptoms significantly more often than 
the control group. 
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- The symptoms were sensitivity to glare, aching/sore eyes, blurred vision and 
occular fatigue. 
- The frequency of other symptoms such as headache, burning or gritty eyes and 
watery eyes were similar in each of the two groups (Cole et. al, 1992, p. 286). 
Another study was carried out by Aborg et. al (1992) among 5,771 state employees 
VDU users in Sweden. Their aim was to analyse the relationship between work 
organisation, type of VDU work and mental and somatic symptoms. The study group 
was made up of two different samples of state employed VDU users whose work 
environment and health were examined through questionnaires. The results were as 
follows: - 
- Work conditions and the consequences of computerisation vary considerably 
between groups with different VDU tasks and between women and men. 
- The amount of symptoms increased with the number of hours per day at VDU 
work. 
- Women reported a larger number of symptoms than men (Aborg et. a1,1992, 
p. 359). 
This study showed that other factors such as job design and gender played some roles. 
The gender factor is a subject of debate in its own right. However, its introduction 
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shows how far and wide the studies in the 1990s were ready to go before reaching a 
conclusion on health hazards of VDT tasks. The lists of symptoms kept growing 
alongside an equally growing list of causal factors. 
An attempt to categorise the list of causal factors and symptoms was made by 
Johansson et. at (1994). They expressed the view that VDU work may cause body 
discomfort due to static efforts, awkward postures or highly repetitive tasks. They 
divided the factors which influenced musculoskeletal symptoms into two groups. One 
group concerns working conditions, the surrounding environment, and the actual work 
task. The other group is associated with social conditions, individual characteristics and 
personality of particular users. The paper discussed the outcome of an on-going study 
in Sweden concerning worker participation and how the employees can be involved in 
the actual decision making concerning improvement of their work environment 
(Johansson et. al, 1994, p. 59). 
Eisen (1994) described the outbreak of an "epidemic" of RSI in the newspaper industry 
of America. He based his conclusion on the investigations conducted by the National 
Institute for Occupational Safety and Health (NIOSH) at two newspapers, the 
Los Angeles Times and Newsday. (Eisen, 1994, p. 211) He was not the only one 
interested in the American news industry. For example, Brogmus et. al (1994) 
documented cumulative traumatic disorders (CTDs) reporting in the US and evaluate, 
some of the reasons for the reported trend. They used the records of Bureau of Labour 
Statistics(BLS) and data from Liberty Mutual Insurance group. The data revealed: - 
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- an upward trend for the occurrence of CTDs 
- possible explanations for this increase in reported work related cases included : - 
a) improved recording and classification procedures, 
b) increased awareness of RSI by the public and medical practitioners. 
c) increasing use of video display units (Brogmus et. al, 1994, p. 215). 
In another US study Silverstein et. al (1994) conducted a before and after study, i. e. 
changes were made to test what caused symptoms. The study started in February 1992 
by physical examinations and job surveillance among 39 VDT staff of the department of 
Labour and Industries in Washington. A follow up study was conducted in February 
1993 after alternative work pattern had been in place for over one year. Observed 
activities and postures were recorded every 15 minutes during one day. Logistic 
regression was used to estimate the odds of having a work related musculoskeletal 
disorder given a number of individual, task, psycho-social and work environment 
factors. The results were compared to the results obtained from other group of subjects 
who did not have VDT jobs and who did not report repetitive strain injury. The results 
were as follows: - 
- Work environment factors that bothered those with shoulder pains included chair 
discomfort, inadequate armrests and more hours spent keying. 
- Work environment factors that bothered those with hand/wrist pains included 
inadequate armrest, glare, chair discomfort and hours of keying per day. 
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- 95% had been keying more than 5 hours per day when their problems 
started (Silverstein et. al, 1994, p. 220). 
This study went beyond a general statement of ascribing the health 
problems of the subjects to VDU work. The aspect of computer application which was 
responsible for pains in specific parts of the body was methodically identified. The fact 
that there was more than one factor responsible for the symptoms came out strongly 
from the study. 
Another before and after study was that of Halpern and Davis(1993). They 
administered a survey questionnaire to 90 office workers to get a subjective evaluation 
of appearance, layout, usability and efficiency of workstations and to develop a body 
part discomfort rating. All 90 workstations were then re-configured and adjusted to fit 
each user's anthropometric dimensions. After approximately four months, a follow up 
survey was conducted. The results were as follows: - 
- The re-configuration and "fitting process" led to a significant decrease in body 
part discomfort and an increase(in perceived efficiency and usability of the 
office furniture and equipment. 
- Use of office equipment properly adjusted to fit the user 
through ergonomic and anthropometric principles may enhance productivity and 
performance, as well as 
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- reduce awkward postures and associated cumulative trauma injuries (Halpern 
et. al, 1993, p. 11). 
All the studies described above went beyond a general statement of ascribing health 
symptoms to VDU work. They identified the aspects of computer application which 
were responsible for pains in specific parts of the body. Also, the fact that there 
were more than one factors came out strongly from the studies. In effect, they show 
how far and wide the scholars in the 1990s were ready to go before reaching a 
conclusion on RSI and other health symptoms. The evolving nature the subject was 
also confirmed. As the lists of symptoms continued to grow, the list of the causal 
factors grew as well. This is represented in table 2.2 of appendix B. 
2.7 Remedial studies 
At the same time remedial actions to curb health hazards grew from mere speculation 
and suggestions of the 1980s, to positive and real life experiments on how pains could 
be avoided while using computers. Therefore, one other feature of the literature of the 
1990s on health symptoms was the attempt by some scholars to design studies which 
looked into ways of solving the problems. Works in this category could be divided into 
two types. First are those studies which gave reports on changes made by ergonomic 
experts in some work situations in order to eradicate health problems. Secondly, there 
are those works which report the outcome of a participatory approach to solving health 
problems. 
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2.7.1 Reports on changes brought about by ergonomic experts 
One of the works of ergonomic experts was that of Nakaseko et. al. In 1992, they 
designed an image analysing method. The overall aim of Nakaseko's study was to 
identify health problems of computer users and to come up with preventive measures. 
The method was to quantify the postural elements associated with static muscle 
tension in the neck, trunk and arms of visual display units operators. They used the 
method alongside the keyboard and the screen to determine the neck and trunk postures 
of 199 operators. The results were as follows-- 
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- They found the neck to be bent at each level of the thoracic and lumb/r regions. 
- They also found that a tilt of the neck was associated with an increasing degree of 
forward bending of the thoracic region. 
- Extended arms and raised elbows were found to be related to the use of poorly 
designed VDU workstations (Nakaseko et. al, 1992, p. 221). 
Nakaseko and his colleagues found, on the one hand that the nature of the VDU work 
could be blamed for neck pains. On the other hand, they did not fail to stress that 
poorly designed VDU workstations could lead to extended arms and raised elbows 
which could cause pains in that part of the body. Their recommendations were as 
follows: - 
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- Properly designed workstations can reduce a muscle tension of neck-shoulder 
area. 
- Adjustable workstations components must be provided to enhance leaning back 
posture which relates to reduce an inclination of the neck as well as to permit a 
natural position of the trunk 
- Users should be given training on how to adopt proper postures while using a 
VDT (Nakaseko et. al p. 239). 
A look at the findings of Nakaseko et. al showed that it was an interaction of more than 
one factors that caused the body pains and their recommendations followed the same 
pattern. 
In the same vein, DeMatteo and Denton (1992) conducted a study among 382 Canadian 
office workers. They wanted to determine the prevalence of upper extremity disorders 
among data entry clerks and to compare the prevalence of the disorders in data entry 
clerks to that of general clerical workers. Dematteo and Denton wanted to 
determine whether these disorders were associated with various biomechanical and work 
organisation factors. Their overall aim was to use the result to develop appropriate 
intervention strategies. Two groups were used; data entry staff from a data entry 
operation in Ontario's public service and clerical employees from a community college 
and Ontario's Legislative Assembly. A self reporting questionnaire was developed to 
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elicit responses. The questions were designed as measures of health outcomes and 
working conditions exposures. 292 respondents returned the questionnaire which was 
76.4% return rate. The result were as follows: - 
- The incidence of diagnosed musculoskeletal injury occurred in 26% of the 
population with cervical strain as the most commonly reported. 
- The overall incidence of one or more musculoskeletal symptoms experienced from 
once a week to almost daily was approximately 67% over six month period. 
- 35% of those experiencing body pains visited a doctor within three months of the 
study. 89% reported using some form of treatment 
- The prevalence of ill health was highest among data entry operations on every 
health outcome parameters 
- The average number of diagnosed injuries was almost three times higher for data 
entry operators compared to other office workers. 
- Similarly the average number of musculoskeletal symptoms occurring almost 
daily was over two times higher to data clerks and 
- The average number of psychosomatic complaints was one and half times higher 
for data entry clerks (DeMatteo et. al, p. 248-251). 
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DeMatteo et. al came to two conclusions i. e. 
1. On the one hand, the lack of postural mobility and the 
consequent maintenance of constrained awkward postures due to work station 
design problems contribute directly to health problems. They stressed that the 
lack of postural mobility obviate the potential ameliorative effects of routine 
rest break regimes. 
2. On the other hand, they found that computer monitoring in single task VDT 
work appears to contribute indirectly to health problems. They argued that 
computer monitored quota system is a psy-chosocial stressor that operates to 
restrict autonomy of decision and movement and creates pressure to constantly 
push one self. 
These conclusions suggest that health problems established by the study were not so 
much a result of the keying demands of data entry work, but more likely a result of the 
work organisation demands. Computer monitoring and low task variety restricted 
postural mobility and created high levels of psycho-social stress and muscular tensions. 
These acted together with poor workstation design to produce musculoskeletal overload 
and consequent pains, fatigue and injury. In view of the findings, DeMatteo et. al 
suggested that an intervention strategy must consider the followings :- 
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- The influence of work organisation on biomechanical factors. 
- The need to change work organisation in addition to contemplated changes in the 
physical features of the work environment (DeMatteo et. al, p. 251-252). 
Another study which came up with an intervention strategy was that of Martins 
(1994). He suggested that too much attention has been placed on the traditional 
ergonomic guidelines for a healthy keyboard posture. His view is that the mixed 
activities of keyboarding today, i. e. mousing, trackball, and electronic pen have 
overtaken the traditional approach to workers postures while keyboarding. Thus, he 
designed a study which focused on how to perform these mixed activities in accordance 
with the " ergonomic principles of low risk working postures and low risk repetitive 
ocular orthopaedic motion stress factors. " His paper described these factors for a range 
of computing tasks and seated postural requirements for low risk computing (Martins, 
1994, p. 96) He then applied the principles to evaluate the ergonomic design 
inadequacies of many existing furniture workstations. However, there is no data to 
prove that his method was applied somewhere and that it was more effective than the 
traditional approach to workers postures. Also, he failed to give a detailed analysis of 
human postures which he wanted to control. 
To fill this gap Christmanson (1994) presented a "Hand-Ann-Movement-Analysis 
method" (HAMA). It was a method for work analysis where task mainly consist of 
movement with the upper limbs. The purpose of the method was to analyse stress and 
risk for musculoskeletal disorders of the upper limbs. It was based on recording the use 
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of the body for each basic motion of a task. By using HAMA, the duration, frequency 
and proportion of the working time for difficult motions and work postures can easily 
be obtained. In addition, differences between individuals in terms of working techniques 
can be shown. The major advantage of this method is that " the data from the analysis 
are linked to the different task activities. Therefore, the relationship between the use of 
the body, the design of the work-place and task could be obtained (Chrismanson, 1994, 
p. 94). 
The method has been used in a study of assembly tasks which involved upper limb 
movements and it was found to be useful. However, no data exist to support its 
usefulness in analysing computerised tasks. Also, since the method was designed to 
analyse work consisting of upper limb movements, a description of movements of 
body, leg, and foot were not included. 
O'Neil(1994) followed the same pattern of thought but in less elaborate fashion. He 
proposed an "environmental control model" which suggests that control over the 
physical environment may be a means of reducing stress and work-related health 
disorders in 
office workers. The model uses a systematic framework which places the individual 
within the larger context of the workstation, workplace and the overall facility (O'Neil, 
1994, p. 424). 
O'Neil used the model for three different studies in 1992,1993 and 1994. He found that: 
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- perceived control was a significant predictor of employee perceptions of air 
quality (O'Neil, 1992, p. 891) 
environmental control predicted control over pace of work, which in turn 
predicted psychological stress(O'Neil, 1993, p. 480) 
- environmental control contributed directly to satisfaction and performance, and 
indirectly to these outcome through mediating perceptions such as distractions, 
privacy and communication. (O'Neil, 1994, P 520) 
In addition to environmental intervention strategy, Karlqvist et. al(1994) proposed a 
strategy of intervention through hardware design. They analysed work postures and 
movement of the upper limbs for 12 "mouse" and 12 "non-mouse" computer operators. 
Measurements were carried out during correction of a given text. They found that :- 
- "mouse" operators spent 64% of the working time with the operative wrist 
deviating more than 15° towards the ulna side. 
- non "mouse" operators spent 96% of the time with corresponding wrist in 
neutral position towards radial deviation. 
The effect of the findings means a :- 
- long period of strenuous working postures for "mouse" operators compared to 
"non mouse" operators. 
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- the rotation of the shoulder was at all times neutral position for non mouse 
operators while mouse operators worked 81% of the time with the shoulder 
rotated outward more than 30° (Karlqvist et. al, 1994, p. 85). 
Their intervention strategy included : - 
1. alternative job design practice where mouse operators would 
spend less hours doing VDU tasks. 
2. user training on how to adopt proper wrist postures at VDU 
workstations. 
3. adequate space on VDU desks for wrist rest so that mouse 
users would not work with their wrist suspended. 
Similar attention to computer hardware was emphasised by Smitz et. al(1994) who 
developed an alternative keyboard design which aimed to reduce fingertip force and 
awkward wrist postures. They developed a prototype alphanumeric keyboard which 
was adjustable in four ways. Four measurements were chosen to determine the 
effectiveness of each keyboard configuration : fingertip impact force, wrist postures, 
productivity and comfort/ease of use. There is no data to show where and how effective 
was the alternative keyboard(Smitz, 1994, p 94) However, their efforts was one of the 
direct intervention strategies proposed by scholars in the 1990s on how to curb health 
problems among computer users. 
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All these are studies in the 1990s which described intervention strategies proposed by 
ergonomic experts. 
2.7.2 Participatory approach 
In addition to direct intervention strategies by experts, some scholars were of the 
opinion that reliance on experts might not be enough to solve the health problems. 
They came up with an approach which combined co-operation between ergonomic 
experts, management and staff. One such proposal was that of Hendrick (1994). He 
submitted that "work related musculoskeletal disorders(WMDs) is not a new ergonomic 
issue. What is new is the widespread increase in WMDs as a result of the introduction 
of video display terminals (VDTs)". To curb the unwanted new development, he 
suggested a "macro ergonomics" as a work system and job design solution. It is an 
approach that seek to accomplish the following : 
- It should be human-centred. 
- It should use a humanised task approach to function. 
- It should adequately consider the relevant social technical system variables in 
terms of their implications for organisational and work system design and related 
design of jobs and human-system interfaces (Hendrick, 1994, p. 432). 
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Kuorinka (1992) designed a study on elements of participatory approach and included 
ergonomic improvement of workplace as viable solutions to health problems. He 
suggested that instead of relying on specialists such as ergonomists, safety agents and 
medical professionals, employees should be involved in information technology design 
right from the time the idea was conceived, up to the time computerisation is 
implemented (Kuorinka, 1992, p. 220). He called up the six-step procedure suggested 
by Kogi (1991). The procedure was: - 
- building on local practice, 
- focus on achievements, 
- linking working conditions and management goals, 
- learning-by-doing, 
- exchange of experience 
- promoting worker involvement (Kogi, 1991, p. 75). 
The approach was supported by Robertson (1994) except that he 
tried to expand the elements or components of "macro ergonomic" to include " an 
effective user training programme". He argued that because of the multifactoral nature of 
the problems associated with VDTs, "a system analysis methodology which 
incorporates organisational and job design factors, macro-ergonomics workstation 
design, environmental design, user control element and the design and implementation of 
effective training programs" should be used. The paper lists elements of a successful 
ergonomic VDT training program and gave examples of two companies which had 
successful VDT training programs (Robertson, 1994, p. 432). 
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This might be similar to "participatory ergonomics" recommended by Brown as a means 
of preventing work related musculoskeletal disorders (Brown Jr, 1994, p. 434). 
Also, it is similar to the intervention programme proposed by Westland et. al (1995). 
They proposed an intervention programme based on the concept of participatory 
ergonomics. The concept was designed within the framework of a multidisciplinary 
project concerned with identifying the work conditions and problems which might be 
necessary to improve the working life of VDT operators. (Westland et. al 1995) To 
execute the type of intervention suggested by Westland and Viitasara, some specialist 
tools could be required. An example is RULA ( Rapid Upper Limb Assessment) tools 
developed by McAtamney and Corlet(1993). This tool requires no special equipment 
and provides a quick assessment of the posture of the neck, trunk and upper limbs 
along with muscles functions and external loads experienced by the body. A coding 
system is used to generate an action list which indicates the level of intervention 
required to reduce the risks of injury due to physical loading on the operator RULA has 
been of assistance in fulfilling the assessment requirements of both the European 
Community Directive (90/270/EEC) on the minimum safety and health requirements for 
work with display screen equipment and the UK Guidelines on the prevention of work- 
related upper limb disorders (McAtamney and Corlet, 1993, p. 91). 
The action list given by McAtamney and Corlet is similar to the health checklist 
developed by Sainfort and Carayon(1994). They used the checklist to study 262 office 
employees from three public service organisation in the US. Through it, they were able 
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to identify the underlying issues and assess the validity of the health checklist of the 
VDU users (Sainfort and Carayon, 1994, p. 241). 
Fisher et. al. (1993) carried the interventionist view further when they considered the 
design of "optimal rate rest" during a job and the effect it can have on repetitive motion 
disorders. They argued that in addition to typical remedies such as introduction of job 
aids and redesign of jobs, an alternative procedure that can be used to determine the 
parameters of job is the rate of work and the number, as well as the duration of the rest 
breaks. All these, can " minimise repetitive motion disorders and maximise 
productivity" (Fisher et. al, 1993, p. 250). 
Moving from the contribution of rest breaks as means of solving health problems, some 
scholars like Horgen et. al. (1995) have looked into the contribution of the type of 
lenses VDU users wear while working with their computers. In an initial study Horgen 
and his colleagues found that some VDT operators have a higher muscle 
load in the neck/shoulder region when using progressive lenses 
compared with single-vision lenses. A higher flexion angle in the neck was also 
discovered. Therefore, they conducted a study to find out whether the higher muscle 
load is reduced when a progressive correction is worn for a three-month period. Among 
other things, the results shows that :- 
- Head flexion angle was smaller when using progressive correction as compared to 
single-vision lenses (Horgen et. al. 1995, p. 170). 
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In view of their findings, they recommended that occupational optometry should be 
carried out in close co-operation with other health workers in an organisation. 
All these are studies in the 1990s which were concerned with preventing work-related 
health problems among VDU users. In addition to being interdisciplinary and analytical, 
their unique feature is the way they reinforced the need to have a multifactoral 
model of explaining and solving the health problems. They further confirmed that by the 
1990s scholars were not satisfied with just listing health symptoms and blaming a single 
causal factor (Appendix C) 
2.8 The 1990s literature which opposed computer as the major causal factor 
of health symptoms 
It was pointed out before that the third feature of the literature of the 1990s was the 
efforts of some scholars to establish that the 
invention of computer could not be held responsible for health symptoms. For example, 
(1992) conducted a six year cross-sectional study of 35 employees in seven Stockholm- 
based companies. The study group was made up of those with and those without VDU 
work. Data was obtained by questionnaire administration and dermatological 
examination and workstation measurements of various physical factors. The result 
were as follows: - 
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- Between 1981 and 1987, the cumulative incidence of skin complaints were similar 
for VDU and non-VDU users. 
- In the 1987 cross-sectional investigation, VDU work was, in combination with 
some work load parameters, associated with erythema and skin complaints. 
- There was no concrete association between "diagnosed" skin diseases and VDU 
work (Bergqvist et. al, 1992, p. 68). 
Also, in 1992 Bergqvist reviewed the literature on the possible negative effects of VDU 
work on pregnancy. To address the issue, he formulated two hypotheses : 
- There is a general increase in occurrence of adverse pregnancy 
outcomes associated with VDU work. If this is the case, can some specific 
factor(s) be identified as responsible ? 
- There are subgroups of VDU users be identified by specific factor(s) who have an 
increased occurrence of adverse pregnancy outcomes 
Bergqvist examined these hypotheses by analysing a number of epidemiological studies 
which compared VDU users with non-users. The results were as follows: - 
- There appeared to be no association between spontaneous abortion, serious 
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malformation or foetal growth retardation and the mother's VDU usage during 
pregnancy. 
- There was a lack of association between levels of magnetic fields and 
spontaneous abortion. Therefore, the effect of line frequency magnetic field from 
VDUs on the risk of spontaneous abortion is not established nor strongly 
supported. 
- Finn evidence for an effect of netrmage frequency magnetic fields was "at present 
not available. 
- However, suggestions of a stress factor were noted in several studies but there 
were also indicators that this was influenced by recall bias 
(Berggvist, 1992, p. 74). 
LeGrande and Director (1992) reported a survey of VDT repetitive motion injury 
conducted by the Occupational Safety and Health office of the Communication Workers 
of America. Some 8,000 CWA members from 108 branches representing 
telecommunication employees completed and returned a questionnaire. Analysis was 
performed for four different occupations : operators; service representatives, clerical 
VDT operators and maintenance administrators. The results were as follows: - 
A very large number of respondents reported a variety of health symptoms and 
disorders. 
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- The health symptoms most common were hand and wrist pain "medically 
diagnosed carpal tunnel syndrome" 
- The data revealed that the symptoms occurred because the 
telecommunication employers represented by the questionnaires were not 
providing good VDT working conditions (LeGrande and Director 1992 p. 246). 
This study shows that it was not the application of computer itself that caused the 
health problems. It was the fact that the employers which were represented in the 
study failed to provide ergonomic working conditions. Though the authors did not give 
any detail on the working conditions, there is a sense in which one could argue that the 
absence of the ergonomic factors made the VDU work an health trap for the subjects. 
Grandjean (1992) analysed the findings of the works of some scholars and came to a 
conclusion that "VDTs themselves do not cause any health injuries, but because of the 
way in which they are used in practice, operators often suffer from eye-strain and 
constrained postures". He argued further that because the introduction of VDT into 
offices is always accompanied by other changes in the work situation, a comparison 
with control groups can never prove that the VDTs, treated as isolated factors, are the 
cause of diverse health symptoms. He concluded that Control groups are necessary 
only to validate the measuring procedures. Without a control group, an evaluation of 
subjective complaints about fatigue, eye-strain and pains is dubious. He was so strong 
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in his opinion that he submitted that, there may be other occupations which do not 
involve a VDT, in which there are working conditions that are unavoidable and can 
cause even worse more problems (Grandjean 1992, p. 67). 
Perhaps, the most striking conclusion on the view that VDT should not be blamed for 
health symptoms is that of a multidisciplinary Task-Force which was set up by Institut 
'de recherche... de Quebec. The conclusions concerned visual, musculoskeletal, 
pregnancy, skin neurological and stress problems suspected to affect VDT operators. 
Members of the Task-Force reviewed 200 publications dealing with these subjects. 
Their objective was to assess the importance of health problems, both in terms of the 
frequency and severity, reported among VDT operators and to identify hazards 
associated with these problems. In order to assess the degree of proof of the existence 
of a relationship between health problems and risk factors, the scientific value of the 
studies was evaluated according to 
epidemiological study and fundamental research principles on 
1. human subjects 
2. laboratory animals. 
They found that most of the health problems reported are not specific to VDT work. 
Thus, they concluded that 
... task structuring, work organisation and inappropriate layout of the workstation 
that can induce constrained and static postures, seem to be the main health hazards 
responsible for musculoskeletal, pregnancy and stress problems reported. f 
(Istitut'de recherche de Quebec... 19..... ) 
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Carter and Banister(1994) reviewed health problems in VDT work and pointed out that 
possible causes of RSI in VDT workers are seated work, awkward postures, 
static(isometric) work, inactivity, overuse injury, stress on bones and connective tissue, 
pressure on blood vessels and nerves as well as pain-spasm cycle. To them, it seems 
strange that the VDT issues have received so much attention when many non-VDT 
occupations present a much more serious health risk. Thus, they argued that ... 
sitting in a relatively quiet, climate-controlled environment at a reasonably 
comfortable work-position poses a much smaller health risk than, for example, 
underground mining, fire fighting or forestry operations. Health problems are 
prevalent among VDT operators, but it can not yet be concluded that the frequency 
of occurrence is higher than found in the non-VDT office workers 
(Carter and Banister 1994 p. 1623). 
Considering the findings of the works in the third section of the 1990s literature on 
work-related health symptoms, one could see that the findings did not deny the 
occurrence of health symptoms. What they denied was the fact that the health problems 
were caused solely by the invention and application of computers. 
As pointed out before, this is a very important feature of the literature which emerged 
in the 1990s on work-related health symptoms (Appendix D) 
2.9 Comments on the literature of the 1990s on the health symptoms of 
computer users 
It could be argued that the 1990s witnessed a shift from what could be described as 
scare-mongering literature to objective analysis and findings. This supports the view 
that the subject around work-related health problems was an evolving one. The 
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literature of this period showed that it was not enough to give a long list of symptoms 
and causal factors with a corresponding shorter list of remedies. Consequently, 
researchers methodologically analysed the role played by different factors in causing 
health problems among computer users. In the same way, some studies in this period 
did not dwell much on the causal factors. Rather, they focused more on the methods of 
reducing the health problems among computer users. Also, the period witnessed the 
emergence of those scholars who rejected the view that health problems should be 
blamed on computer technology itself. 
The three main themes of the 1990s literature which are: - 
1. establishing the evolving nature of work-related health symptoms as a subject, 
2. a new and methodological approach which focused on preventive measures, and 
3. a radical stand which rejected the inference that the computer was the main cause of 
health problems and confirmed the need for a multifactoral model of explaining 
work-related health symptoms. 
The three themes came to one conclusion that computer alone cannot be held 
responsible for health symptoms. Many other factors analysed by the themes 
interacted with computing to cause problems. 
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2.10 Application of Information Technology : The African advances. 
As indicated from the introduction to this chapter, part of the literature review covers 
the efforts which have been made by African countries to apply computers. Many 
attempts have been made in Africa to justify the relevance of IT on the continent. For 
example : 
- As a body of nations, African countries have used their umbrella, Organisation 
Of African Unity, to take a firm decision about Information Technology. In 
1981, African leaders met at a summit of OAU in Addis Ababa Ethiopia. As 
part of their agenda, they unanimously agreed that for Africa to find her stand 
within a global economic and political environment, the continent must take 
advantage of Computer Technology " without undue reliance on the 
developed countries" (Hawridge, 1991, p. 58). What the African leaders meant 
by "undue reliance on the developed countries" is a subject of debate. It is 
obvious that Africans were not, and are still not producing their own 
technology. What is important for this research is that the African leaders 
recognised the importance of IT. 
- The report in of the ad hoc panel set up by the United States National Research 
Council indicated that all sectors, including industry, commerce, education and 
defence of the African countries have now started a gradual process of 
implementing IT (Hawridge, 1991, p. 59). 
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- In Tanzania a National Task Force was set up in 1988 to " examine in detail 
how computer technology could be incorporated into the National 
Development plan and give advice on how to evolve a National Informatic 
Strategy (Analect, 1988, p. 27). 
- In Uganda, the efforts of the World Bank to encourage IT application has been 
yielding the required result, though the developments are more pronounced in 
the private sector than in the public sector. The World Bank led the way in 
1988 when it appointed Price Waterhouse Consultant to draw up a study on 
the implementation of computerisation and its integration into the general 
development plan of Uganda (Epaja, 1988, p. 18). 
In Nigeria, the African Regional Centre for Information Science(ARCIS) was 
established in 1990 at University of Ibadan. This was made possible by the 
financial and technical support provided by UNESCO. What is important for 
this thesis is how ARCIS programmes have been specifically designed to meet 
the urgent challenges of the new information age. Most of these programmes are 
service oriented and they emphasise two things which are crucial to the 
effective take off of IT: - 
i) "regular seminars and workshops aimed at promoting the acquisition and the 
improvement of specific skills or knowledge in various aspects of... information 
services. " 
50 
ii) "... the transfer of some of the short term training programmes hitherto held 
overseas to ARCIS" (ARCIS brochure, 1990, p. 8). 
- The Nigerian advances have also been extended to include early introduction of 
young Nigerians to computers right from junior secondary school. Thus, in the 
new 6: 3: 3: 4 policy of education in Nigeria, computerisation was given 
prominent attention ( 6.3.3.4 Education Policy, Nigeria). 
The 6: 3: 3: 4 system of education was brought into being to replace the old system of 
ed ucation where children spent six years in primary school, five years in secondary 
school and then four years at university. With the present system, children will still 
spend six years in primary school, but they will have to spend their first three years 
in a secondary school as a test period. Only those who are deemed capable of 
succeeding to gain an admission to university or polytechnic are allowed to proceed to 
the next three years which is classified as senior secondary school period. 
The motive behind this was to curb the increasing wave of drop outs which the 
previous system was causing at the end of five years of secondary schooling. Under 
the new system, children who were not going on to University and Polytechnic could 
switch to other vocational studies at an early stage. The training could be a secretarial 
course which will involve learning word processing or computer operating training. 
With this approach, every child in the country could have equal access to computing 
as against the old system of education where computing was on offer as specialist 
course of study at degree or diploma level. This is why the secondary school period is 
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now six years altogether, but broken down into 3: 3 
While reviewing the various strategies and practical advances 
about computing in Africa, one did not find sufficient evidence to suggest an 
awareness of the human factors issues which must accompany computerisation. 
Therefore, it could be suggested that a study into the level of awareness of computer 
ergonomics by the enthusiastic African countries is a timely one. 
It is good to automate, but it is equally important to note that information systems do 
not exist in isolation. The system must be operated by human beings with a view to 
solving human information needs. Also, we must not lose sight of the fact that the 
new technology which the African countries are now trying to imbibe must operate in 
a long established work and social settings. All these tend to raise a fundamental 
question about the level of human factors or ergonomic consciousness in Africa. 
This research seeks to shed light on this dark area by using Nigeria as a case study. A 
leading sector of the Nigerian economy which has taken to computers is the banking 
industry and it is this sector which is the focus of the case study. 
2.11 The application Of Information Technology in the Nigerian banking 
industry :A state of the art review 
At the time the African Regional Centre for Information 
Science(ARCIS) was established as a training ground for the provision of required 
skilled man power to support the effective take off of Information Technology in 
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Nigeria, one sector of the economy was actually taking the lead in IT application. This 
was the Nigerian Banking Industry. Application of computers in banking transactions 
began in the mid 1980s and by 1990 computers had become a regular feature in the 
Nation's banking industry. Nigerian banks have come as far as cash point machines or 
what Cressey (1988) refers to as "automated teller machines. "(Cressey, 1988 p. 1074) 
The extent of computerisation at the Nigerian banks can better be understood when a 
parallel is drawn between these banks and their UK counterparts. To do this, the 
classification adopted by Cressey in tracing the gradual phases of information 
technological innovations in the UK banking industry will be very used. He identifies 
five phases of innovations: - 
- Back office automation 
- Back office clearing system 
- Clearing house automated payment system 
- Front office automation 
- Out of office automation 
2.12 Back office automation : 
This refers to computerised banking transactions such as cheque 
handling, direct debiting, standing orders, bill payment and other ancillary business 
generated by corporate and personal customers. The purpose of information 
technology in this area has been to reduce the paper work and rely more on electronic 
transactions. There have been a lot of development in this aspect of banking 
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services in the UK. The British banks have left the initial stage of central processing 
and centralised issuing of statements. This initial stage was characterised by physical 
transportation of papers from various branches to the processing centres. By 1970, 
on-line applications became available in the UK which enabled the banks to relay 
information to the processing centre. 
The innovations at the Nigerian banks have not come as far as back office automation. 
Unstructured interviews conducted as part of this research revealed no evidence of 
electronic transactions in areas such as direct debiting, standing orders and bill 
payments. The common experience is for people to take time off work in order to pay 
electricity and telephone bills. According to Reverend Columba Niboro, whose fast 
growing church in Nigeria always has huge bills to pay, one needs to be prepared to 
bribe his ways through before payment could be made. His view is that some officials 
take advantage of the long and windy process of payment to cause delays so that 
people's telephone lines could be disconnected. If this should happen, the affected 
customers will be asked to pay bribes to have the lines restored. 
Also Nigeria is just moving towards some of the innovations which UK has witnessed 
in the back office automation. 
2.13 Back office clearing system (BACS). 
In the UK the back office clearing system is a separate organisation wholly owned by 
the 5 London clearers and it was specifically developed to automate clearing services. 
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It accepts information from organisations and companies in the form of 
magnetic tape/disc including salary payments, standing orders e. t. c and prepares new 
tapes usable by bank computers to automatically credit/debit accounts. This means a 
largely paperless system is introduced that relieves the bank branches of many 
monotonous issuing and checking of vouchers (Cressey, 1988, p. 1075). 
In Nigeria, the only form of clearing system is the Central Bank of Nigeria and it has 
its branches in every state capital of the country. It combines the job of cheque 
clearance with its primary role of regulating the banking activities in Nigeria. While the 
central Bank itself is computerised, its line of communication with the commercial and 
merchant banks is not yet computerised. Therefore, the type of on-line relay of 
information which takes place between the BACS and the commercial banks in the 
UK is not yet possible in the country. Within the 31 states of Nigeria, the local 
governments could be likened to borough councils in the United Kingdom and the 
development of banking Industry is such that each of the major commercial and 
merchant banks in the country has a branch in all the local governments. One can then 
picture the amount of paper being referred to the state branch of the Central Bank for 
clearance. This has sometimes caused delays in the payment of staff salaries, 
especially that of the civil servants whose cheques have to be cleared in bulk by the 
Central Bank. The same types of delay are often experienced in the foreign exchange 
transactions. It takes about one month to get a clearance for an application for foreign 
exchange from the Central Bank. The reason which is always given for the delay is 
that there are many individuals and corporate bodies applying at the same time. 
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However, in the opinion of the present writer, the problem is not due to the large 
number of applicants for foreign exchange but the method of information processing 
and means of information transfer between the Central Bank and the Commercial 
Banks. The delay being experienced at the present time has actually given rise to a lot 
of unwholesome activities at the commercial banks. 
2.14 Clearing house automated payment system (CHAPS) 
This is another major innovation in the UK back office automation system. It is a 
network of computer links which provides bank branches with access to same day 
clearance of payments of large sums. This is not yet available in Nigeria. Transactions 
between branches and headquarters are still done manually. Also most on-line 
connections are based on the telephone via a modem machine. However, in a situation 
where some local governments do not have telephone lines the idea of computer 
networks may look unfeasible. The only other option is for the network to be created 
through Integrated Services Digital Network (ISDN). 
The fact that these are still at the experimental stage in the UK itself precludes their 
existence in Nigeria. Consequently, one can submit that the back office automation 
system of the Nigerian banking industry is still at the stage its UK counterparts were 
in the late 1960s. However, it is good that Nigerian banks are using personal 
computers in each branch to support their services. The branches have got databases 
on their customers accounts which means it has become faster to check account details 
than it used to be. Also, when money is paid, the cashiers can enter the amounts on to 
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the customer's record held on the database. The actual teller and other documents are 
collated by the cashiers who then pass them over to the data entry clerks. Thus, the 
pattern which emerged from this method of computerisation is the creation of 
specialist posts of data entry clerks. The ergonomic effects of such pattern, as 
examined by Eason (1981) had been covered in the section on the 1990s literature on 
health symptoms. It suffice to indicate that this pattern of creating specialist data 
entry jobs and the debates which surrounded the possible effects repetitive tasks 
might have on staff, helped the research to focus on the study of data entry clerks in 
Nigerian banks. 
2.15 Front office automation 
This refers to a computerised service capable of the retrieval of customer accounts and 
transmission of money to and from the customer's accounts. The Nigerian banking 
industry has made significant advances in this area. The practise at the moment is for 
the central computer department (data entry department) to process customer's 
information and such processed information is made available to the cashiers by 
means of computer terminals. Thus the cashiers are able to access computerised 
customer information and are also able to enter their transactions with the customers 
via the terminals. Such information is given further treatment by the central computer 
department (data entry department). However, it should be noted that 
this luxury is only enjoyed at the headquarters. Only a few branches which are 
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strategically located have computerised systems. Where such computerised systems 
are available, the speed of operation is always very fast. Customers do not need to 
queue up for a long time before they are attended to. 
One major innovation in the front office automation of the UK banking industry is the 
personalised plastic card which gives access to a range of automated machinery. It also 
allows people to access their accounts for 24 hours through the use of personal 
identification number (PIN) (Cressey, 1988, p. 1077). It is important to note that this 
type of innovation is now available at the Nigerian banks. For example, the First 
bank Plc at Marina has started to experiment with automated teller machine system 
(Figure 1). The justification for such development at this headquarter branch could be 
the fact that the branch is surrounded by many multinational corporations like Shell 
Petroleum Company, BP Oil, and Mobil Oil 
2.16 Out of office automation 
The third main phase of banking automation is "Out of office automation". This 
refers to three main innovations, two of which have been well developed in the UK 
while the third is still at the experimental stage. First, is the extension of the 
automated teller machines to include machines which are not necessarily linked to 
banking sites but which are stand alone machines in supermarkets, shops, mainstreets 
and strategic locations. Second, is electronic fund transfer at the point of sale 
(EFTPOS) (Cressey, 1988, p 1078). This means that rather than use cheques or 
credit cards for retail transactions, direct debiting of customer's account by the retail 
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outlet can be undertaken. The third is home banking which allows corporate 
customers to use personal gateways to computers in the banks. Here, the range of 
banking information and transactions available in a particular branch are able to be 
dealt with right in the home or office of the customer. There is no practical 
development yet about this phase in Nigeria. 
From this state of the art review, six facts came out strongly: - 
- Computerisation at Nigerian banks takes place more at the headquarters and big 
branches because of limited infrastructures. 
- Only the front office automation is developing rapidly at these headquarters 
and big branches 
- The pattern of the front office automation is such that central processing 
departments are created where data are processed and are relayed through 
terminals to cashiers 
- This pattern means that specialist job of data entry clerks are being created. 
- There is no evidence of dedicated terminal systems as found in a country like 
UK. 
- Therefore, banks in Nigeria rely on internal systems which basically procures 
personal computers to render front office automated service. 
The above is the state of the art review of the extent of computerisation at the 
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Nigerian banking industry. It emerged from this review that the pattern of front of 
office automation in the banks created specialist jobs of data entry clerks. Eason 
(1981) looked into the effects of this type of pattern in computer 
application. The works of other scholars on the effect of repetitive tasks on human 
beings have also been covered in sections 2.1 to 2.9. Therefore, the review helped to 
establish data entry staff as the group of staff who use computers more frequently at 
Nigerian banks. It is this group which will be the focus of ergonomic investigations by 
this research. 
2.17 Chapter summary 
From this chapter the evolving nature of the issues relating to work-related health 
symptoms was established. As a result it has been possible to divide the literature on 
the subjects into time period sequence. The initial sequence up to 1990 was more 
concerned with calling attention to a new health phenomenon. In the later sequence 
from 1990 onward, investigations to the issue became more methodological in their 
approach. Better research methods were used to connect and disconnect various 
factors which could contribute to the health problems. As a result, specific factors 
which could affect specific part of the body were analysed. In the course of using 
these methods scholars began to drift from the initial approach of just listing health 
symptoms. They began to concentrate on how to use the same scientific method to 
solve the health problems. At the same time some of them began to view the 
connection between the health symptoms and the implementation of computer 
differently. They raised doubts as to whether computing could be singularly blamed 
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for bringing the peril of health problems on computer users. 
The time sequence also shows the evolving nature of the topic and this created the 
need to have a multifactoral model for explaining work-related health symptoms 
among computer users. Some of these factors are: - 
- data entry work 
- number of hours spent at the VDUs 
- awkward postures 
- highly repetitive tasks 
- ergonomic deficiencies in workstation design 
- glare 
- the human-computer interface(hardware and software) 
- nature or type of lenses people use at VDU work and 
- VDU work itself 
The authors did not stop at identifying the symptoms, the parts of 
the body affected, and the causal factors, they also came up with measures which 
could be taken to avoid or reduce health problems. Some of the measures are : 
- complete ergonomic assessment of VDU workstation 
- ergonomic design of keyboard 
- ergonomically viable interface design 
- optimum rest rate during VDU work 
- ergonomically viable job design 
- occupational optometry 
- effective user training programs 
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- low risk postures 
- environmental control 
-"macro ergonomics" 
- user participation in systems design 
- anthropometric re-configuration of workstations. 
2.18 Conclusion 
Three conclusions could be made from the literature review. 
- First, there are many work and environmental factors which must accompany 
computerisation. When such requirements are not met, the result will be health 
problems among computer users. Hence, a multifactoral model. 
- The second conclusion is that only front office automation is rapidly 
developing in Nigeria. The pattern of this front office automation is such that 
the banks are creating specialist jobs of data entry staff with a repetitive task to 
perform. 
- From the conclusion of scholars like Eason(1981), if the specialist job of 
repetitive data entry, is placed into the context of a multifactoral model, the 
result will be a very high incidence of health problems among computer users. 
Consequently, the aim of this research is to examine how much attention was given to 
1 
r 
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ergonomic considerations as a specialist data entry job was created in the process of 
computerisation at the Nigerian banks. Detailed aims, objectives as well as research 
methodology are to be found in chapter 3. 
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Chapter 3 
Aims/objectives and research methodology 
3.0 Introduction 
This chapter presents the aims and objectives of this research as well as the methodology 
that will be used to realise the objectives. 
3.1 Research aims and objectives. 
The objectives of the research are to : 
- examine the level of ergonomic awareness in Nigerian banks and how it is applied 
to the adoption or application of computer-based workplaces. 
- to establish what problems are evident as a result of the attention, or lack of 
attention, to the ergonomics issues. 
- to establish the extent to which international ergonomic standards for VDU 
workplaces could be applied in Nigerian banks. 
- to assess the factors giving rise to musculoskeletal disorders and other health 
problems in Nigerian banks and examine the multifactoral model necessary to 
explain the level and types of disorders. 
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3.2 Research Hypotheses. 
As established in chapter 2, the need to have a multifactoral model to explain the level 
and types of health problems among computers users has three implications. One is 
that computerisation carries with it ergonomic work and environmental requirements 
which cannot be ignored. Secondly, the limitations of Nigeria as a third world country, 
means that substantial parts of these requirements might prove difficult to meet. 
Therefore, there is a high possibility that computer users at Nigerian banks could be 
exposed to some work conditions which are below acceptable ergonomic standards. 
The result could be a high occurrence of RSI and related disorders among computer 
users at the banks in the country. Thirdly, the pattern of front office automation at 
Nigerian banks means that specialist posts of data entry staff have been created. This 
meansthere is a potentially high risk group of staff who have to do long and 
monotonous data entry jobs within working conditions that may be below ergonomic 
requirements. 
In view of these factors, the research objectives are re-presented in the form of 
specific research hypotheses as follows : 
1) Very limited attention will be found to be paid to computer ergonomics in the 
Nigerian Banks. 
2) VDU workstations in Nigerian banks will not comply with international 
recognised ergonomic standards 
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3) If there is a lack of attention to the ergonomic issues, there will be a high 
incidence of musculoskeletal and other health problems among computer users in 
Nigerian Banks. 
4) There might be some peculiarities of Nigeria (the people, the climate, the customs 
e. t. c. ) which would mean some standards developed in the western economies 
might not be relevant. 
5) Clusters of variables rather than a single variable will be found to have 
association with the disorders suffered by computer users in Nigerian banks. 
3.3 Research Methodology 
A number of methods will be considered for realising the objectives of this research. The 
methodology will be dictated by the aims and objectives which are presented in the form 
of research hypotheses above. 
3.3.1 Field work and objective measurement 
Hypothesis 1 and 2 revolve round the assumption that very limited attention will be 
found to be paid to ergonomics in the computerisation process at the Nigerian banks. To 
test this assumption, it will be necessary to conduct a field work in Nigeria. During the 
field work, some of the computer workstations at the banks will ne Ei to be objectively 
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measured to assess compliance with ergonomics standards. The sizes prescribed by the 
Health and Safety Executive's Display Screen Equipment(DSE) Regulation 1992 will be 
used for this purpose. The reason for selecting the HSE's DSE Regulation 1992, as a 
standard of measurement for this research will be explained in the next chapter. 
The measurements will shed light on how much ergonomics is taken into account in the 
workstation design at Nigerian banks. 
3.3.2. Questionnaire Administration 
Hypothesis 3 assumes that if there is little attention to ergonomics, there is likely to be a 
high occurrence of health problems among computer users in Nigeria. The ideal 
methodology to test this assumption will be to correlate the objective measurements of 
the computer workstations with medical records and assessments. However, there are 
likely to be many problems with this approach in a developing country, such as limitation 
of access to workstations, lack of awareness of symptoms as being work-related which in 
turn means a lack of medical facilities for such problems. These issues make it inevitable 
that a subjective method will have to be used to find out from the users whether they 
have experienced any work-induced body pains. As a result of the anticipated number of 
users and the need to achieve nation-wide coverage, questionnaires will need to be 
administered for this purpose. Many questionnaires exist which assess both the 
workstation and job factors of the users and their rerience of health problems. It will be 
useful in this research to use as far as possible, assessment methods that have been tried 
and tested. However, it is likely that if the questionnaires is to work in Nigeria, it will 
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need to be simple in design. This research will adopt a questionnaire adopted by Human 
Sciences and Advanced Technology Research Institute of Loughborough University 
(HUSAT). The HUSAT questionnaire is appropriate because of its close ended questions 
which makes it easy for respondents to provide answers. 
Hypothesis 5 suggests that clusters of variables will be found to have association with the 
disorders suffered by computer users in Nigeria. Consequently, the questionnaire will 
need to cover different components of a computer workstation in relation to the effects 
they have on specific parts of the body. 
3.3.3 Unstructured Interview 
In addition to questionnaires and as a further way of testing hypotheses 1 and 2, 
computer mangers and others involved in the process of computerisation at Nigerian 
ý-- 
banks will be interviewed. The interview will centre on the way workstations are set up 
at their banks. The plan is that questions 
which 
will be asked will depend on what the 
researcher finds at each bank. Thus, the interview will be unstructured. 
3.3.4 Laboratory Experiment 
Finally, hypothesis 4 assumes that there could be some peculiarities of Nigeria which 
might make ergonomics standards and regulations developed in the western world 
inappropriate in the country. To test this assumption, a laboratory experiment will be 
conducted using a thermal chamber to simulate the climatic conditions of both Nigerian 
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and Western subjects. It is hoped that any significant difference in the way the two 
groups of subjects rate the workstations, thermal environment and the computer tasks 
during the experiment, could be an insight into whether the recommendations of the HSE's 
DSE Regulations 1992 are appropriate to Nigerian computer users. This could lead to 
further questions about whether such differences were related to national peculiarities. 
Such peculiarities could then become a subject of further investigation in the field work. 
3.4 Chapter summary 
This chapter set out the aims and objective of this work. It explains how the aims and 
objectives led to the definition of some hypotheses which the research sets out to test. It 
also points out that the aims and objective of the research will make it necessary to 
conduct field work during which objective measurements, questionnaire administration 
and unstructured interview methods will be used. The concern for the relevance of 
international ergonomics standards will also necessitate a laboratory experiment during 
which Nigerian and Western subjects will be able to comment on the HSE's DSE 
Regulations 1992, which will be used to guide this work. 
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Chapter 4 
International Ergonomic Regulations/Standards For VDU Work Places 
4.0 Introduction 
Many attempts have been made to define an acceptable work environment for computer 
users. Governments of many countries have come up with Laws, Acts, Orders and 
Regulations in a bid to ensure that the VDU-related musculoskeletal pains and other 
health disorders are avoided. Also, many efforts have been made at inter-governmental 
level to demonstrate commitment to health and safety among computer users. The 
standards and regulations which are presented below are mainly for VDU workstations 
and the initial assumption is that they will be relevant to the Nigerian context. 
4.1 What are Standards ? 
Standards are documents which specify criteria for quality or performance in any 
product. In addition, many offer specialised guidance to professionals (NCC, 1979, p. 1). 
The guidance is particularly useful in areas where independent workers stand to gain from 
commonality of approach with others. In general, the development of standards is often 
an example of the art of dealing with conflicting interests. Some of these are user's needs, 
de facto practices and manufacturer's competition to gain or keep a good position on the 
market (TELE, 1986, p. 43). 
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4.2 Rationale for having Standards 
A typical rationale for having standards was provided by the SIGCHI workshop on 
"Planning for User Interface Standards". (ISO, p. 2) The working group at the workshop 
considered the following reasons for establishing Standards. 
- Health and safety. In their case Standards are established to promote the health and 
safety of clerical and technical staff. 
- Economic efficiency. There are two areas which could benefit economically from 
Standards. One is the transfer of training where an operator or user trained on any 
given system would (theoretically) be able to move onto a different system and use 
it with little or no re-training. The other area is that Standards could reduce the need 
for re-engineering and thereby, the cost of development. 
- Legislative Quality. Standards could be used to assure that the better user interface 
techniques are incorporated into products and are used properly (British Standard 
Institution, 1989, p. 1). 
4.3 Some efforts at standardisation in relation to VDU tasks : Britain 
The concerns for the health and safety of computer users made government and user 
organisations examine how to regulate the environment within which computerisation 
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takes place. Similar concerns have been expressed about the nature of the equipment 
which is used. For example, in 1989, the British Standards Institution(BSI) published " 
British Standard Recommendations For The Accommodation And Operating 
Environment Of Computer Equipments". The background to the publication of this 
Standard was a belief that the environment in which a computer operates affects its 
reliability. Therefore, the design of the accommodation for computer equipment, whether 
in new or existing buildings, and the provision of a suitable operating environment " 
require consideration of many interrelated factors". Thus, the Standard was published to 
help " data processing managers and others responsible for planning accommodation for 
large and small computer systems that may be installed in purpose-built or office-type 
accommodation". It gave advice and brought together references to documents that have 
been published (BSI, 1990, Part 1, p. 2-3). In its scope, the Standard covered items 
such as : 
- Siting and construction of computer room. 
- Operating environment. 
- Electricity supply 
- Safety and security. 
This Standard was not concerned with the health and safety of computer users but, in 
1990, BSI published BS 7179 otherwise known as " Ergonomics of design and use of 
visual display terminals (VDTs) in offices". The Standard ran into many parts. It 
provided recommendations to promote health and safety of VDT users and to ensure that 
they can operate VDT equipment efficiently and comfortably. Its main concern was to 
72 
identify the factors which might affect the user performance rather than specifying the 
physical characteristics of the equipment which might be assumed to give rise to the 
desired human performance outcome. In its scope, it deals with the design of : 
- the VDT itself 
- VDT workstations 
- VDT work environment and the 
- organisation and management of VDT work 
(BSI, 1990, Part 1, p. 3) 
It was intended for VDT users and for those responsible for their supervision and 
management. It was also to help designers and manufacturers to develop ergonomically 
sound visual display terminals. The Standard was relevant for purchasers who wish to 
specify VDTs for applications or systems in their own organisation and to those who 
wish to assess the suitability of existing or proposed equipment. 
In part two, the Standard gave guidance on the design of VDU-related tasks. This part 
stipulates that: - 
introduction of a visual information processing system can have effects on the 
structure, function and physical environment of an organisation. Patterns of 
interaction can change, individual, organisation and technical interdependencies can 
change, the content of jobs can also change. These changes should affect the 
performance, health and well-being of the individuals involved in a positive way (BSI, 
1990, Part 2 p. 3). 
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Consequently, the objective of part two of BS 7179 was to apply ergonomics principles 
to the design of tasks for users of visual information processing systems. It recommended 
provision of optimal working conditions with regards to: - 
- human well being 
- safety and health, taking into account 
- technology and economic efficiency. 
Such an optimal working condition should 
- facilitate task performance 
- safeguard the user's health and safety 
- promote their well being 
- provide opportunities to develop their skills and capabilities 
with respect to the tasks concerned. 
Aspects to be avoided as much as possible are 
- overload and underload, which may lead to unnecessary or excessive strain or fatigue 
or to errors 
- undue repetitiveness, which may lead to sensations of 
monotony, satiation and boredom and to dissatisfaction 
- undue time pressure (BSI, 1990, Part 2, p3-5). 
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In part three BSI sets the conditions for image quality requirements as perceived by the 
user of the display. It covered the design and 
evaluation of simple and multicolour visual display terminals. The 
quality requirements are given in terms of design requirements and test methods and 
applies to electronic display units used in office tasks. It assumed that the VDU users 
will be seated while performing their VDU tasks. Display screen features covered by the 
Standard include: - 
- angle of incidence 
- between character spacing 
- between line spacing 
- between word spacing 
- blink coding 
- character form 
- character height 
- design viewing distance 
- display luminance 
- glare 
- image polarity (BSI, 1990, Part 3). 
In part four, a specification for the keyboard was presented. The requirements were based 
on the ergonomics factors for keyboard layout arrangements of alphabetic and numeric 
keys, the physical characteristics of the individual keys and the overall design of the 
housing containing the keys. Its provision covered keyboards used in 
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an office environment for typical office tasks. A test method is included in this part to 
assess the ease of use of keyboards. Specialist keyboards such as those in technical 
environment are outside the scope of BS 7179 (BSI, 1990, Part 4). 
Specification for the VDT workstation was covered in part five. The requirements were 
based on the ergonomics considerations for workstation design for VDT users in office 
environments. It does not cover electrical safety or constructional details. Workstation is 
defined by the Standard as " the furniture and fittings surrounding and supporting the 
VDT and its users". Its main components are the work surface and chair. A detailed lists 
include 
- height of fixed work surfaces. 
- display support 
- keyboard support 
- adjustable work surfaces 
- size of the work surfaces 
- finish of the work surfaces 
- clearances under work surfaces 
- chair and footrest 
- cable management and marking (BSI, 1990, Part 5). 
Part five also coveres the design of work environments. It provided guidance on the 
preferred characteristics of the quality and quantity of light, noise, and heat in offices 
used for visual display terminals work (BSI, 1990, Part 5). 
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In its scope this standard therefore covers most of the factors listed in chapter 2 which 
have been linked to health issues in the use of computers. 
4.4 American Standards 
In 1988, American National Standard Institute(ANSI) published the "American National 
Standard for Human Factors Engineering of Visual Display Terminal Workstations" . The 
document was described as a technical Standard which "specifies conditions that have 
been established as representing acceptable implementation of human factors engineering 
principles and practices in the design of visual display terminals(VDTs), associated 
furniture, and the office environment in which they are placed" (ANSI, 1988, p. 3-5). It 
was written for those VDT applications described as text processing, data entry and data 
inquiry. It was meant to be of assistance to professionals who have technical 
responsibility for the design, installation and set up of VDTs, associated furniture and the 
work environments. The scope of the application of this Standard is not very wide. Apart 
from text processing, data entry and data inquiry applications, many topics relating to 
VDT workstations are specifically not covered by the American Standard. ANSI was of 
the opinion that such topics are subjects of other standardisation efforts. Some of the 
omitted topics are software engineering, work practices and non-keyboard entry devices. 
}s standard will have the scope to serve the purposes of this It is therefore unlikely that(t 
l 
research study. 
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4.5 International Co-operation On Standards 
In addition to the various National efforts, many attempts have been made at the 
international level to set standards that will ensure the safety of computer users. In 
Europe, the Commission of the European Communities(COEC) set up standards bodies 
to . 
- ensure that required technical Standards exist and that they are the same throughout 
the European community and wherever possible world-wide. 
- ensure testing and certification of conformity to these Standards. 
- speed up the availability of conforming products and services by means of 
promoting education and where appropriate legislations (COEC, 1988). 
In May 1988, the Commission published "Standardisation in Information Technology and 
Telecommunication". It was an information pack which mainly covered standardisation in 
the field of Information Technology. Also, in view of the increasing convergence of IT and 
telecommunication technologies, it is relevant to standardisation in the telecommunication 
sector. 
Another international effort was the ISO 9241 on the "Ergonomic requirements for office 
work with visual display terminals (VDTs)". It is in 14 parts and Part 11 establishes the 
format and minimum information requirements for usability statements relating to office 
work with VDTs. It applies to usability statements relating to products which already 
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exist and to usability statements that describe requirements for products that are to be 
purchased or developed. It is broad in its scope because it covers statements which relate 
to software dialogues, hardware, tasks and the organisational and physical environments 
(ISO CD 9241-11). 
The most widely applied of the European effort was the Health and Safety (Display 
Screen Equipment) Regulations, 1992. The Standard was one of six new sets of health and 
safety at work regulations which came into force in the EC countries at the beginning of 
1993. It was part of the European Commission's programme of action on Health and 
Safety which was an essential ingredient in the move towards a single European market. It 
is a legal obligation in all the EC countries and it is unique because it has an Europe-wide 
enforcement power behind it. The Standard applies to display screen where there is a 
"user", i. e. an employee who habitually uses display screen equipment as a significant 
part of normal work. It coveres equipments used for the display of text, numbers and 
graphics "regardless of the display process used". It excludes display screens such as 
systems on board a means of transport, systems mainly for public use, portable systems 
not in prolonged use, cash registers and window typewriters (HSE, 1992, p. 11). It 
specifies employer's duties to include : 
- assessment of display screen equipment workstations and reduction of risks which 
are discovered, 
- make sure that workstations satisfy minimum requirements which are set 
for the 
new display screen itself, keyboard, desk, chair and working environment, 
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- plan display screen equipment work so that there are breaks or changes of 
activity and 
- provide information and training for display screen equipment users 
(HSE, 1992, p. 11). 
Display screen equipment users are also said to be entitled to appropriate eye and 
eyesight test by an appropriate optician or doctor. Special spectacles are to be provided if 
they are needed and normal ones cannot be used. All these are the responsibilities of the 
employers. One of the unique features of this regulation is that it is supported by detailed 
guidance. A guide to the regulations and a separate practical guide to help employers to 
comply is available. 
4.6 Discussion 
One of the objectives of this research was to assess the degree to which computer 
workstations in Nigeria conform to international Standards. There are two issues to 
address in making such assessment. 
First, it is possible to argue that using the International Standards as background, might 
not give a fair assessment of the situation in the developing countries like Nigeria. The 
argument could be taken further that, since these International Standards are created 
mostly by developed countries, they depend upon local research and local guidance. As a 
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result, they might not take into account the peculiarities of Nigerians which might 
influence IT application. Despite the legitimacy of such concerns, the Standards reflect a 
multifactorial model because they offer criteria on a wide range of factors presumed to be 
potential causes of health problems among computer users. Also, there are no research 
findings at the moment to suggest that the Standards are irrelevant to developing 
countries. It is equally important to note that computerisation was invented in the 
developed countries. As a result developing countries are more or less purchasers of the 
technology and not the inventors. In view of this, most developing countries like Nigeria 
have not concerned themselves with establishing Standards on computerisation. The 
implication is that any assessment of computerisation in such countries will still have to 
use the Standards developed by the inventors of computers as background for 
measurements. 
The second problem is that there are many Standards covering a wide range of factors 
presumed to be potential causes of health issues. It was a very difficult task to decide on 
which one of the International Standards or Regulations should guide this work. 
The HSE's DSE Regulation 1992 was chosen for the following reason: - 
1. It is wide in its coverage unlike the US Standard 
2. It is a legal requirement and therefore stronger than other forms of Standard 
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Chapter 5 
Testing the applicability of European Standards to the Nigerian situation. 
5.1 Aims and objectives 
Hypothesis 4 states that there could be some peculiarities of Nigeria which might make 
some of the International Standards and Regulations irrelevant to the country. The 
reason for such an assumption is that since these Standards were developed by 
developed countries, they might have been based on local findings which were peculiar 
to those countries. Thus, the primary reason for setting up an exploratory laboratory 
experiment was to put this assumption to test. The plan was to allow both Nigerian and 
Western subjects to do a simulated banking data entry task in a simulated banking hall. 
This research program uses HSE's Display Screen Equipment(DSE) 1992 as a basis for 
the assessment of Nigerian workstations and it is this regulation which was used to set 
up the experiment. It was hoped that any significant difference in the feedback from the 
two groups of subjects could give a clue as to whether the HSE Regulation 1992 would 
have application to Nigeria. 
At the secondary level, the experiment was to serve as a pilot work for the field work 
in Nigeria. It provided an opportunity to test the research questionnaire on the 
components of computer workstations and other issues relating to human factors in 
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computer applications. It was hoped that some trends might emerge which could be 
probed further during the field work. 
5.2 Methodology for the Experiment 
Both British and Nigerian subjects were used for the experiment. The reason, as 
indicated before, was to test the universal application of the ergonomic Standards. They 
worked under the same thermal, workstation and work schedule conditions for a period 
of 2 hours. The experiment took place in a simulated banking hall. The original plan 
was to have eight Nigerians made up of four males and females and the same for the 
British subjects. The only criterion for qualification as a subject was to be in good 
health. Subjects were asked whether they suffered from any work-induced health 
problems. Thus, as at the time of taking part in the experiment the subjects were made 
up of people who did not have health problems. The method of recruitment was by 
placing advertisement on the notice board and on electronic mail. However, owing to the 
problems of dealing with human subjects, only four Nigerians and four British finally 
took part. What is important for this report is that the four subjects apiece, were 
equally distributed between males and females. 
In view of the different weather conditions between Nigeria and Britain, two sessions 
were planned to anticipate a question which people might raise on the validity of a 
laboratory experiment conducted in Britain. Therefore, the eight subjects were made to 
do two sessions each, one session at the recommended temperature for a computerised 
office in winter time and the second session at the temperature for computerised office 
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in summer time. It could be argued that the condition for winter was a simulation of 
computerised office environment in Britain and the summer time was a simulation of 
office environment in Nigeria. There was no reason to assume that the temperature in 
Nigerian banks would be hotter than the simulated condition. This is because, the 
common practice at the banks in Nigeria is to have an air conditioning system to 
regulate the climate. Thus, by using a thermal chamber the subjects worked in a much 
more controlled environment which prevented subjects from being stressed because of 
being either too cold or too warm. On the basis of such a careful plan the research could 
be judged to have avoided a situation where anyone would argue that the result was 
influenced by British weather. It is equally important to state that the subjects had their 
sessions on the same hours in their respective days. Each session was split between 
two days in order to ensure that experiment took place on the same hour. The reason 
was to avoid a situation where a question could arise as to whether those who had their 
sessions in the morning were more fresh than those who had theirs in the afternoon. For 
example, an argument could arise that those who took part in the afternoon sessions 
must have taken part in other activities which might or might not have stressed them. 
5.3 The operational factors 
There were two sets of operational factors for the experiment. These, could be divided 
into independent variables and the dependent variables. 
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5.3.1 The independent variables were: - 
1. The workstations 
The workstation was set up in compliance with the HSE's DSE Regulation 1992. In its 
schedule, the Regulation stipulates the requirements for different components of a 
computer workstation as follows: - 
1. Display screen 
- The character on the screen shall be well-defined and clearly formed, of adequate size 
and with adequate spacing between the characters and lines 
- The image on the screen should be stable, with no flickering or other forms of 
instability 
- The brightness and the contrast between the characters and the background shall be 
easily adjustable by the operator or user, and also be easily adjustable to ambient 
conditions. 
- The screen must swivel and tilt easily and freely to suit the needs of the operator or 
user 
- It shall be possible to use a separate base for the screen or an adjustable table 
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- The screen shall be free of reflective glare and reflections liable to cause discomfort to 
the operator or user (Display screen equipment work(DSE), Guidance on Regulation, 
1992, P. 29). 
2. Keyboard 
- The keyboard shall be tiltable and separate from the screen so as to allow the 
operator or user to find a comfortable working position avoiding fatigue in the arms or 
hands. 
- The space in front of the 
keyboard shall be sufficient to provide support for the hands 
and arms of the operator or user. 
- The keyboard shall have a matt surface to avoid reflective glare. 
- The arrangement of the 
keyboard and the characteristics of the keys shall be such as to 
facilitate the use of the keyboard. 
- The symbols on the keys shall 
be adequately contrasted and legible from the design 
working position (DSE Guidance on Regulations, 1992, p. 30). 
3. Work desk or work surface 
- The work desk or work surface shall 
have a sufficiently large, low reflectance surface 
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and allow a flexible arrangement of the screen, keyboard, documents and related 
equipment. 
- The document holder shall be stable and adjustable and shall be positioned so as to 
minimise the need for uncomfortable head and eye movements 
- There shall be adequate space for operators or users to find a comfortable 
position (ibid, p. 30). 
4 Work chair 
- The work chair shall 
be stable and allow the operator or user easy freedom of 
movement and a comfortable position. 
- The seat shall be adjustable 
in height 
- The seat back shall 
be adjustable in both height and tilt. 
-A footrest shall 
be made available to any operator or user who wishes one (Ibid 
p. 30). 
2 The environment 
The environment was controlled following the stipulations of the same DSE Regulation 
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1992 on the following dimensions: - 
a) Space 
- The workstations shall be dimensioned and designed so as to provide sufficient 
space for the operator or user to change position and vary movements. 
b) Radiation 
- All radiation with the exception of the visible part of the electromagnetic spectrum 
shall be reduced to negligible levels from the point of view of the protection of 
operators or users' health and safety 
c) Humidity 
- An adequate level of humidity shall be established and maintained. 
6. Interface between computer and operator/user 
In designing, selecting, commissioning and modifying software, and in designing tasks 
using display screen equipment, the employer shall take into account the following 
principles: 
- software must be suitable for the task; 
- software must be easy to use and, where appropriate, adaptable to the level of 
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knowledge or experience of the operator or user; no quantitative or qualitative 
checking facility may be used without the knowledge of the operators or users; 
- systems must provide feedback to operators or users on the performance of those 
system; 
- systems must display information in a format and at a pace which are adapted to 
operators or users; 
- the principles of software ergonomics must be applied, in particular to human data 
processing (ibid p. 31) 
All of these requirements were met in the selection of the Omnibus 
personal computers which were used for the experiment. The temperature of the 
simulated banking hall was also controlled, bearing in mind the recommendations of the 
Regulations on heat, radiation and humidity. Microsoft Words and Excel software 
packages were chosen for the tasks. It was believed that since all the subjects were 
students of Loughborough University, the software packages would be appropriate for 
the level of their computer literacy. The workstations can be seen in figures 5.1-5.4. 
3 The subjects 
The subjects comprised of both Nigerians and Western subjects. One peculiarity might 
89 
Figure 5.1: A cross section of the laboratory experiment 
Figure 5.2: A cross section of the laboratory experiment 
ýMlw 
Figure 5.3 A cross section of the laboratory experiment 
" 
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Figure 5.4: A cross section of the laboratory experiment 
be the dress style of the subjects and this was meant to be tested by the experiement. 
4 The task 
The task was a simulated banking data entry. The subjects were given a three page 
document containing sales figures and they were asked to enter the figures repeatedly 
for two hours. 
5 Duration 
Each subject took part in two sessions. One for summer condition and the other for 
winter condition. The summary is as follows : 
Table 5.1 summary of the fist day of the experiment 
Day 1,1st session 10 
AM 
Workstations Subjects 
1 1st UK Female 
Winter condition 2 1 st Nig. Female 
3 Ist UK Male 
4 1st Nig. Male 
/ -r 
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Table 5.2 summary of the second day of the experiment 
Day 2,1st session 10 
AM 
Workstations Subjects 
1 2nd UK Female 
Winter condition 2 2nd Nig. Female 
3 2nd Uk Male 
4 2nd Nig. Male 
Table 5.3 summary of the 3rd day f the experiment 
Day 3,2nd session 
12 PM 
Workstations subjects 
1 1st UK Female 
Summer condition 2 1st Nig. Female 
3 1st Uk Male 
4 1st Nig. Male 
Table 5.4 summary of the 4th day of the experiment 
Day 4,2nd sessions 
12 PM 
Workstations, 
_ 
Subjects 
1 2nd UK Female 
Summer condition 2 2nd Nig. Female 
3 2nd UK Male 
4 2nd Nig. Male 
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5.3.2 The dependent variables 
The dependent variables were performance and reactions to the work environment. 
These two dependent variables could be measured by a combination of direct 
measurement and subjective assessments. Since the workstations and the temperature 
were selected in compliance with standard regulations, separate measurements were not 
carried out in the course of the experiments. However, a questionnaire was used to get 
subjective assessment of health issues. 
The questionnaire was designed along the pattern of the questionnaire used by HUSAT. 
The pattern was chosen because HUSAT designed the questionnaire to cover the 
various components of computer workstations listed by DSE regulation 1992. HUSAT 
work had an impact on the formulation of the DSE Regualtions and is referenced on the 
reference page of the Regulation. In view of this, the HUSAT questionnaire could be 
said to represent an approach to making an ergonomics audit in conformity with the 
Regu ton. Also, the questionnaire was based on simple "Yes or "No" close-ended 
questions and this pattern was favoured because of ease of response for the subjects. 
The subjects were told to fill in the questionnaire during the last ten minutes of each 
session 
5.4 Feed back from the subjective assessments 
The feed back of the subjective assessment was reviewed in the context of the following 
hypotheses: - 
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Null hypothesis: - 
There will be no differences in reports of health discomfort between Western and 
Nigerian subjects in any of the two weather conditions 
Alternative hypothesis: - 
Where there are differences between Western and Nigerian subjects, the Standards may 
be less applicable 
5.5 Results 
The results were in three parts as follows: - 
1. Reports of subjective experience: - 
None of the subjects reported aches or pains. The reason could be that the 
workstations and temperature were selected in compliance with ergonomic 
standards. Also, two hours task duration might not be long enough to cause any 
stress to the subjects. 
2. Assessment of the applicability of DSE Regulation 1992 to the two groups of 
subjects: - 
The standard was acceptable to all subjects in both temperature conditions and in 
the following dimensions of a computer workstation assessed by the questions: - 
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Keyboard VDU VDU chair VDU desk 
keyboard legible adjustable adjustable 
Separation information height height 
Tiltable brightness adjustable enough 
keyboard control backrest space 
Legible key stable screen Castors leg clearance 
Symbol image and 
swivels 
side-side chair width thigh 
adjustment clearance 
up-down Five-star stable four 
adjustment base legs 
I_ 
F table surface 
Table 5.5 Summary of the applicability of HSE's DSE Regulation, 1992 to the two 
groups of subjects 
3. Pilot questionnaire: - 
The questionnaire used for the experiment was to pilot the research questionnaire. 
None of the subjects found it difficult to answer the questions. Also, there was no 
complaint about the layout. However, there were one or two spelling errors and these 
were corrected after the experiment 
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5.6 Arising issues 
Although the experiment showed no reason to suppose the HSE DSE Regulations 
would not be applicable in Nigeria, it did identify some issues of interest. The Nigerian 
subjects raised issues about the dimension of the chair width in relation to Nigerian 
traditional clothes. It was pointed out that the size of the flowing gown (agbada) might 
be a major concern for Nigerians who work with computers. Also this might have some 
implications for thigh clearance as recommended by DSE regulation 1993. It should be 
noted that Nigerians do put on flowing gown when going to the office. This is a daily 
occurrence in the northern part of Nigeria and it is of importance on Fridays in the 
southern part of the country. On Fridays, the Muslims are allowed to attend Jumat 
service from their offices. As a result, they prefer to put on the flowing gown on such a 
day. The argument is that there is no way a Nigerian could sit at a computer 
workstation without folding the gown. Once folded, the size of the person wearing it 
will be bigger than the size catered for by the present chair width. The same argument 
goes for the thigh clearance (Figures 5.5 and 5.6) 
5.7 Chapter summary 
In this chapter, the result of the laboratory experiment which was designed as part of 
the research methodology is presented. The chapter shows that the experiment was 
meant to be a path-finder exercise. It tested the acceptability of the ergonomic features 
of a computer workstation as recommended by DSE Regulation 1992. 
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Figure 5.5: Example of the Nigerian flowing agbada gown 
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Figure 5.6: Example of Nigerian traditional clothes 
Three issues came out from the experiment. 
- There was no strong reason, apart from the traditional clothes, to suggest that 
DSE 1992 regulation can not be applied in a country like Nigeria. The ergonomic 
features recommended by DSE Regulation 1992, were deemed acceptable by 
Nigerians who took part in the experiment. 
- There was a further confirmation of the multifactoral approach to analysing a 
computer workstation. Various issues relating to different components were briefly 
represented in the questions. 
- The issues relating to Nigerian traditional clothes shows that some unexpected 
factors can affect the analysis and the design of a computer workstation. When 
such factors are ignored, the result could be human dissatisfaction to say the least. 
The view of scholars such as Eason is that computerisation mu takes within the 
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context of an established office and cultural environment (Eason, 1988 P. 35). Relying on 
such view, one might ponder over what the situation will be if Nigerian computer users 
should wear traditional clothes? Is it possible to ask them to ignore their heritage as 
represented in clothing, and imbibe a new computer heritage? 
No answer can be provided to these questions until the report of the field work which 
was conducted in Nigeria is presented. During the field work efforts were made to 
establish whether traditional clothing, as an issue, was big enough to give those who set 
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ergonomic standards a cause for concern. The report of the field work is presented in 
chapters 6 and 7 respectively. 
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Chapter 6 
Field work : Objective measurements 
6.1. Introduction 
In 1994 a visit was made to Nigeria to undertake a survey of the branches of ten leading 
commercial and merchant banks, in all three regions of the country. These are Trans 
International Bank Ltd, Co-operative Bank, First Bank Nigeria Ltd, Union Bank, United 
Bank for Africa(UBA), International Bank for West Africa(IBWA) Gateway Bank, 
Universal Trsut Bank, NAAL Merchant Bank and Savannah Bank PLC. The aim was to 
study the workstations of the data entry operators in the back office where staff used 
computer-based workstations. The survey was in two parts. An objective assessment of 
the workstations and a subjective assessment of health issues. This chapter presents a 
report of the objective assessment of the computer workstations. 
6.2 Aims of the objective measurements 
The aim was to check whether those ergonomic features which are recommended by the 
DSE regulation 1992 were available on the computer workstations at Nigerian banks. 
The objective measurements were meant to complement the questionnaire which were to 
be administered as part of the field work. The measurements were not to find out the 
consequences of the presence or absence of the ergonomic features on the workstations. 
Rather, they were to identify how many computer workstations at the banks meet 
recommended measurements and how many fall outside the prescribed minimums. 
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6.3 Methods and scope of measurements 
The scope of the measurements was determined by the access given to the researcher at 
the banks. The original plan was to have sample from the banks listed above and for the 
coverage to include the three regions of Nigeria. The first part of the assessment was to 
physically measure the workstations. The second part was to take photographs. 
6.4 Result of objective measurements 
Permission was obtained from the ten banks to assess workstations from regional 
headquarters. This, meant coverage for the three different regions of Nigeria. However, 
only 37 workstations were allowed to be measured in all. The sensitive nature of the 
banking environments made it difficult to have access for comprehensive measurements 
and to take photographs. However, the measurements covered workstations from 
regional headquarters of the banks. At least a workstation came from each of the banks. 
The highest number of workstations that came from a bank in a region was two. The 
breakdown revealed that 14 workstations were measured from banks headquarters in 
Northern Nigeria, 10 from the South and 13 from the South-East. 
The presentation which follows is based on the four components of a computer 
workstation. These are the chair, desk, screen and keyboard. However, since only the 
chairs and desks could be measured, direct observation was used for computer keyboards 
and screens. This involved taking photographs as allowed. The other two components 
i. e. chairs and tables, were measured against the scales which were prescribed by the 
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DSE Regulation 1992. The scales are in millimetres as follows : 
Chair height from ground level to the seat panel 380-535 mm 
Chair Width from one side to another 400 mm 
Gap between seat panel and arm rest 200-250 mm 
Backrest height 200-250 mm 
Total chair height from floor to desktop 620-950 mm 
Gap of seat panel to underside of VDU desk 170 mm 
Length of seat panel from back to front 380-470 mm 
Height of VDU desk 660-1000mm 
Length of VDU desk from back to front 600 mm 
Width of desk work surface from one edge to ýýý `u 
other. 600 mm 
(DSE Regulation 1992: Calling up "Seating at Work", London, HMSO, 1991, p. 5) 
Both VDU chairs and tables were measured and assessed on the basis of these ergonomic 
features. Thus for the Chair, features such as height, width, backrest, seat panel and 
adjustable tools were covered. For the desk, features such as height and width were 
measured. Other features like the presence of a set of drawers or any other interesting 
feature were covered through photographs. The results which follow are presented in 
two parts. Part one deals with VDU chairs while part two deals with VDU desk. 
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6.5 Part 1: VDU chairs at Nigerian banks 
=. 5.1 Height of VDU Chairs 
Chair height Vs recommended height = 
380-535 Millimetre 
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The graph shows that 13, out of the 37 VDU chairs measured, 
were within 380-535 millimetre range recommended by the HSE. 
That is, only35% of the chairs was within the recommendation 
while the height of 65% fell below it. As far as the height of VDU 
chairs were concerned, the data did not reveal any significant 
regional difference within the branches of the banks in Nigeria. 
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6.5.2 Number of VDU Chairs which were adjustable 
Number of chairs which were adjustable 
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The graph shows that eight out of the 37 chairs were adjustable 
while 29 were not. 79% of the chairs were not adjustable 
while only 21 % were adjustable. There was no evidence of 
a significant difference within the regions on the adjustability 
of VDU chairs. 
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Figure 6.1: Examples of non-adjustable chairs, iron bar under the table, insufficient 
desktop space and no foot rest 
Figure 6.2: Example of nun-adjustable chair, presence of chair armrest, and no 
document holder 
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6.5.3 Width of VDU Chairs 
Chair width vs recommended width = 
400 Millimetre 
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Chairs width 
The graph shows none of the VDU chair measured was within the 
400 millimetre minimum recommendation of the HSE. All were narrower 
The only consolation from the data is that 21 out of the 37 chairs 
width of 380 millimetre. Therefore, 56% were close to the minimum 
of 400 millimetre set by the HSE. Once again, the data did not shoe 
any significant regional variation within the branches of each bank 
,0 
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6.5.4 Height of the backrest 
Backrest height vs recommended height = 
200-250 Millimetre 
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The graph shows that the backrest of 6 out of the 37 chairs met 
the prescribed minimum height set by the HSE. This was a 
total of 16% which meant 84% of the chairs viere below the 
recommendation. The data did not show any significant regional 
variation within the branches. 
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6.5.5 Length of seat panel 
Length of seat panel Vs recommended length 
= 380-470 Millimetre 
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The graph shows that the seat panel of 20 out of the VDU chairs 
fell below minimum recommendation of 380 millimetre. 54% of 
the chairs did not meet ergonomic requirements while the seat 
panel of 46% chairs were within the limit. There was no significant 
regional variation in the design of the seat panels within Nigeria. 
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Figure 6.3: example of nun-adjustable chair, insufficient desktop space, no foot rest and 
no document holder 
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Figure 6.4: An example of VDU table with set of drawers on either side 
6.5.6 Other features of VDU chairs as shown by photographs 
Like measurements, only limited access was given for taking photographs of 
workstations in the banks. However, some observations could be made from the few 
photographs presented in this report. Some of the chairs especially those that could not 
be photographed had armrests. Also, the photographs showed no evidence of foot rest. 
The improvised footrests on figure 6.1 was a metal bar which ran from one end of the 
desk to another. This was shown to be an hindrance to leg clearance. As a result, staff 
had to bend their knees while sitting down. Such a posture can constrain the knees and 
prevent blood circulation to other parts of the legs 
(figure 6.1, page, ) 
6.5.7 Summary of chair measurements and photographs 
The report shows that there was very low % of compliance to ergonomic standards in all 
dimensions. Usually the chairs were below the recommendations of DSE Regulation 
1992. They were either narrow or too low and very few were adjustable. 
6.6 Part 2: VDU desks at Nigerian banks. 
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6.6.1 Height of VDU desks 
Desk height Vs recommended height = 660- 
1000 Millimetre 
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The graph shows that height of 29 out of the 37 VDU desks was 
within the prescribed minimum. This is a total of about 78%. Only 
22% of the desks did not meet ergonomic requirements. There was 
no evidence to suggest a regional variation within the branches of 
banks in respect to height of VDU desks. 
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6.6.2 Width of VDU desks 
Desk width Vs recommended width = 600 
Millimetre 
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The graph shows that the width of 10 out of the 37 VDU desks was 
within the 600 millimetre minimum prescribed by the HSE. 73% of 
the desks did not have an ergonomically viable width. Only 27% had 
enough width. The data did not show a significant regional 
variation in the width of the VDU desks at the banks 
within Nigeria. 
6.6.3 Comments on the features of VDU desks at Nigerian banks 
The results suggest that there was no problem with the height of 
desksbut there was a cause for concern about the width of the desks 
One should not lose sight of the fact that the width actually 
represents thework surface. Other features of the desks which were 
photographed include the presence of a set of drawers on one or 
both sides of the desks. 
Figure 6.5: An example of VDU desk with no sufficient thigh clearance, no sufficient 
desktop space and no document holder 
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and the presence of a beam of wood or steel running underneath the desks both of which 
can impede the position of the legs (Figure 6.1 and 6.5). 
6.6.4 Other variables in the workstations as shown by photographs 
As indicated in section 6.5.6, the photographs revealed that there were no footrests and 
no document holders to help the data entry staff with their jobs. In fact, figure 6.5 shows 
how data entry staff had to use one hand to hold documents and turn pages over while 
using the other hand to key in the figures. All these are features which could not be 
measured but which could be observed through photographs. 
The implications of the deficiencies which are revealed in this report are many. Some of 
them are presented in the following section. 
6.7 Discussion : Theoretical implications of the deficiencies in the design of 
VDU chairs and desks at Nigerian banks. 
As indicated in chapter 2 there are many predictions about the likely impact an 
inadequate VDU workstation could have on its users. In view of this reality, the 
theoretical implications of the deficiencies noted in the design of VDU chairs and desks 
at the Nigerian banks cannot be ignored. The workstations were shown to be deficient in 
many dimensions and could well lead to the development of musculoskeletal and other 
health problems. 
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6.7.1 The seat 
When the features are combined, not a single one of the 37 chairs measured met all the 
ergonomic standards. 78% of them did not have castors or swivel for workstation 
mobility. The same 78% were not adjustable. In addition, they had a badly designed 
backrest and inadequate width. Some of the possible implications of these shortcomings 
are as follows : 
- Most of the chairs did not cater for the needs of staff who might either be very tall or 
very short. If the chair is not adjustable, everybody who uses the workstations will 
have to operate from the same rigid position 
- If the chair is high, short staff run the risk of sitting with their legs suspended. This 
would be compounded by the fact that a footrest is not a common item at the 
Nigerian banks. Such a posture, can prevent blood from running through the lower 
limbs thereby causing numbness and pains. 
- If the chair is low, as it is in many cases, staff who are very tall run the risk of sitting 
with knees folded in upright position and their backs bent slightly. 
- If such improper postures are maintained over a period of time, the staff will 
experience pains in several parts of the body such as thighs, knees, back and necks 
(DSE Regulations 1992, p. 41). 
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6.7.2 Backrest 
84% of chair's backrest fell below 200 millimetre minimum scale. 
This will be compounded by the fact that 78% were not adjustable. In theory, the 
effects are as follows : 
- The backrests are insufficient to provide firm support to the lower and middle part of 
the back and back pains could be a common complaint amongst those who use these 
workstations. 
- General comfort for intensive keyboard users could also be jeopardised as such users 
need to change their postures from time to time (Ibid, p. 41). 
6.7.3 Armrest 
Some of the chairs were also shown in the photograph to have armrest. The types of 
armrest found at the Nigerian banking industry poses many ergonomic questions. For 
example, they are sometimes very high and they do not have any upholstery. Also, they 
are not set back from the edge of the chairs (Figure 6.2). These deficiencies could mean 
that : 
- Their users would have to hunch their shoulders in order to use the keyboard. 
- The posture could result 
in shoulder pains, neck pains, elbow pains and wrist pains. 
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- Even if users should rest on the armrest, the fact that they do not carry upholstery 
can inflict pain on the elbow. 
- As they are not set back from the front edge of the seat, the chairs could not be 
drawn up close enough to the work surface. This means the users will have to use the 
keyboard from a distance that is not ergonomically viable and possibly 
strain their eyes in order to view the screen. 
- Such postures could put a lot of strain on the arms thereby causing or enhancing 
shoulder, elbow and wrist pains. There could also be eye pains or itches (Ibid) 
6.7.4 Mobility 
78% of the chairs were not adjustable. They were shown to be simple office chairs 
which were not designed for VDU work originally. They do not have castors, swivel or 
glides (Figures 6.1 and 6.2). The implications of these deficiencies are many, including : 
- Simple actions such as getting up, drawing the chair up to the work surface and 
turning from one task to another are not easy. 
- The fact that the chairs will need to be pulled or carried will place a lot of stress on 
the body (Ibid, p. 30) 
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6.7.5 Footrest 
There was no ergonomically viable footrest in the Nigerian banking industry. However, it 
must be stated that there was an attempt to improvise a footrest by using an iron plank 
as a brace underneath the tables from one end to another. Apart from stabilising the 
tables, the assumption is that staff can rest their legs on them (Figure 6.1). The technique 
poses more danger to the health of the staff. For example, such a barricade meant that : 
- Computer users could} 
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stretch their legs forward as the space under the table has 
been divided into two. This can result in leg pains and numbness. 
- Users can unknowingly strike their legs against the iron bar. 
- The alternative is for the users to fold their legs backward under the chair while 
sitting down (Figures 6.1 and 6.3). This type of posture means that blood cannot 
flow freely from the thighs to the knees downwards. 
6.7.6 VDU Desk 
There is no uniformity as to the type of tables or desks found at the Nigerian banks. 
While the height of 78% of the desks come within 660-1000 millimetre recommended by 
the HSE, the width of 73% fell short of the prescribed minimum of 660 millimetre. Also, 
it is a common feature for those tables which tend to be good to have sets of drawers on 
one or both sides. The ergonomic implications of these mixed deficiencies in the desk's 
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features are many: - 
-A set of drawers on either side of the table could reduce leg space and prevent leg 
movement as well as the adoption of different postures necessary for comfort. 
- For the tables which are abnormally high (Figure 6.3) users will have to 
hunch 
their shoulders to use the keyboard and stretch their necks to view the screen. The 
posture could become more complicated in an environment where there is no 
adjustable VDU chair. The result could be pains to the shoulders, elbow, wrist necks 
and a lot of strain on the legs. 
- For the tables which are abnormally low as in plate 6.5, the users will not have 
enough space for thigh clearance and leg movement. Pains and soreness of the thighs 
are highly possible under such conditions (Ibid). 
6.7.7 Chapter conclusion 
In this chapter, the results of objective assessment were presented. 37 workstations 
were presented with 14 coming from Northern Nigeria, 10 from the South and 13 from 
the South-East. The results revealed that: - 
- Little attention had been paid to ergonomic requirements and the workstations were 
deficient in many respects. 
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- We might predict widespread health problems i. e. shoulder pain, neck pain, elbow 
pain, lower and upper back pain, and other health problems relating to constrained 
postures. 
- No variations between regional branches of the banks were found. Therefore, we 
expect the trend to be the same when questionnaires were administered. 
In chapter seven, we will present the results of a questionnaire survey of 296 users. 
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Chapter 7 
The incidence of health hazard reports in Nigerian banks 
7.1 Introduction 
The data in the last chapter revealed that a significant percentage of the VDU 
chairs and desks in the Nigerian banks did not meet ergonomic requirements. 
These are features relating to VDU chairs, desks, workstation design and physical 
environment. In addition, the theoretical implications of such deficiencies on 
human health were analysed in the chapter. 
In this chapter the research will move from objective assessment of the workplace 
to consider the subjective health reports given by bank staff who use computers in 
Nigeria. The chapter will also review whether the way the banking staff describe 
their workstations is similar to the findings of objective measurement in the last 
chapter. An analysis will be carried out to examine whether there is a relationship 
between workstation deficiencies and reported health symptoms among Nigerian 
bankers. 
7.2 Method 
Ideally we would collect evidence of the health of VDU users in the banks by 
assessing their medical records. Unfortunately, no such records are available in 
Nigeria and we have relied upon subjective reports collected via a questionnaire 
survey. The first aim was to obtain a large number of responses from banking 
staff in different regions of Nigeria. Secondly, the multifactoral model established 
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in chapter two meant that research of this nature needs to cover many possible 
causes of health symptoms among computer users. Therefore it was inevitable for 
the questionnaire to be relatively long. It was apparent that complex questions 
with options for open-ended responses and rating scale will not be effective in this 
situation. As a result, a relatively simple questionnaire with closed ended 
questions was designed to elicit "Yes" or No" answers. In order to maximise the 
return, the questionnaires were delivered and collected by the author. 
7.2.1 The structure of the questionnaire 
The structure of the questionnaire followed the guide lines adapted in the 
HUSAT questionnaires on ergonomic audit of VDU application (Appendix 1) It 
was piloted during the laboratory experiment which was reported in chapter five. 
After the experiment, a few spellings mistakes and other comments by the 
subjects were attended to as part of the final preparation for the field work. The 
questionnaire is in three sections. The first section covered personal information 
about the respondents such as age, gender, nature of job and tenure of office. The 
second section covered questions about the components of their computer 
workstations. This section was further divided into sub-sections according to the 
features of each component. Thus, questions were asked about VDU screen and 
its ergonomic features, keyboards features, features of VDU desk, chairs, e. t. c. 
The third section of the questionnaire was devoted to those health problems 
which have been identified as possible outcomes of computer use and deficient 
workstation design. The respondents were asked to state whether they have 
experienced any of such health problems since they started using their computers. 
Also, as pointed out in chapter 2, the pattern of front office automation in the 
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Nigerian banks was such that a specialist group of data entry staff was being 
created. The implications of this job design issue against the background of poorly 
designed workstation environment were mentioned in chapters 2 and 6. Therefore, 
only data entry staff who used personal computers were covered by the survey. 
Staff like cashiers were not covered because they look after money and customers 
and as a result were not primarily computer users. Even when they process 
information on the screen, they used only terminals. 
7.2.2 The pilot questionnaire 
Apart from using the questionnaire for the laboratory experiment, it was piloted at 
Loughborough University. The pilot project was as follows : 
- 30 questionnaires were given to secretaries and colleagues in and around the 
Department Of Human Sciences. 
-A covering page was designed to ask them to rate the 
questionnaire. 
- The rating was to be based on the following features : 
1. questionnaire layout, 
2. simplicity of questions 
3. ease of response/feedback mechanism. 
7.2.3 The result 
100% respondents rated the layout of the questionnaire as very simple. 
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- 100% respondents rated the method of response to be very easy as it was 
either "Yes" or "NO". 
- 72% indicated that the questions were simple and 
unambiguous. 
- 28% indicated that the questions on African traditional 
clothing were either irrelevant or ambiguous. 
-A few comments on spellings and typographical errors were noted and acted 
upon before the field work. 
The full questionnaire was developed with only minor changes and a copy is 
provided in appendix 1. 
7.3 The field work 
The field work was conducted in Nigeria between April and July 1994. Some 
objective measurements were carried out on the workstations of the respondents 
(see chapter 6). The survey covered ten leading commercial and merchant banks in 
all the three regions of Nigeria. Because of the sensitivity of the banking 
environment, limited access was given to measure workstations, but there were 
few obstacles to questionnaire administration. In fact, some of the computer 
managers acted as collectors for the researcher. In total 330 questionnaires were v 
122 
distributed among banking staff in the regional headquarters of the ten banks. This 
is a break down of three headquater branches per bank, one from the North, South 
and South-Eastern Nigeria. Thus, the data in this chapter came from thirty bank 
sites. Posting the questionnaire was ruled out because of the poor postal service in 
Nigeria. Also, posting the questionnaire would have prevented the objective 
measurement and photographs which were taken during the visit. As a 
consequence, the researcher travelled to the regional headquarters and sought the 
co-operation of branch computer managers. A very encouraging response of 89% 
was generated. The reason for such a good response was the way computer 
managers at the banks became involved in the research. They volunteered to 
accept the allocation of questionnaire for their respective banks. Thereafter, they 
distributed them and asked the researcher to come back in three or four days time. 
Upon return to the banks, the managers had collected the questionnaires from their 
staff. The only limitation of this method was that it involved dividing Nigeria into 
regions and travelling to the regions. The questionnaire were evenly divided across 
the regions. (see table 7.1) 
Table 7.1 Questionnaire distribution and response rate 
Regions Headquarters Number 
Distributed 
Number of 
Bank Sites 
Number 
Returned 
% 
Returned 
Northern Nigeria 110 10 94 85.45 
South-Western 110 10 102 92.72 
South-Eastern 110 10 100 90.90 
Total 330 30 296 89.69 
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7.4 Data analysis 
The analysis was done in three parts. The first part examined 
how the respondents described their workstations. It was hoped that this would 
determine how many of the workstations actually complied with ergonomic 
requirements. Thereafter, the figure was compared with the findings from 
objective measurement in chapter 6. In the second part of the analysis, evidence of 
health problems as indicated by the respondents was presented. Thirdly, an 
analysis was done using the Chi-square statistical method to establish whether 
there were any significant relationships between computer workstations and the 
health complaints reported by the respondents. 
7.4.1. Assessment of computer workstations 
Table 7.2 Assessment of computer workstations 
Workstation ergonomic Requirements % adequate in 
questionnaire 
% adequate in 
measurement 
Readable key symbols 100% 100% 
Separate keyboard 100% 100% 
Well defined screen information 100% 100% 
Keyboard rear legs 97% 100% 
Brightness control 97% 100% 
Sideways monitor adjustment 85% 100% 
UP/down monitor adjustment 85% 100% 
Tiltable keyboard 80% 100% 
Separate base from screen 76% 100% 
Enough desktop space 42% 27% 
Adequate desk height 42% 78% 
Adjustable VDU chair 22% 21% 
Castors swivel for mobility 22% 21% 
Alternativ tasks 
Adiustable chair backrest 
15% 
13% 
Not covered 
21/% 
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Table 7.2 represents the assessment of the ergonomic features of computer 
workstations as reported by the respondents. The table reveals that worst 
features of computer applications in Nigerian banks are VDU chairs, tables and 
lack of alternative tasks. The best features are shown to be VDU screen and 
keyboards. Therefore, one could argue that the VDU screen and keyboard are 
likely to meet ergonomic standards. The personal computers were standard IBM, 
Olivetti and Apple Macintosh. They came with standard features relating to 
screens and keyboard. Consequently, it was not surprising that the rating of the 
availability of these features was good. This finding supports the conclusion from 
the last chapter that most of the chairs and desks which were measured did not 
meet ergonomic requirements. Hence, a comparative presentation of the data in 
this table. The photographs used in the last chapter showed the VDUs and 
keyboards to be standard IBM, Olivetti and Apple Macintosh (Pages 126,129 
and 132). Therefore, there was no reason to suggest that the availability of their 
ergonomic features would not be as high as that reported by the respondents. 
Four conclusions are evident from table 7.2: - 
1. The objective measurement and questionnaire data both rated the adequacy 
of ergonomic features relating to VDU screen and keyboard to be very high. 
Therefore, we can conclude that the workstations measured were typical of 
those to be found in Nigerian banks. The rating from both sets of data is above 
50% for any feature relating to computer screens and keyboard. 
2. The objective measurement and questionnaire administration rated the 
adequacy of features relating to VDU chairs and tables to be very low. 
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3. There is a striking difference in the rating of desk height. From the objective 
measurement, 78% of the desks were shown to be within the minimum 660 
millimetre recommended by the HSE. However, the data from 
questionnaire revealed that only 42% respondents judged the height of their 
desk to be adequate. This, could either mean that 58% of the Nigerian bank 
staff who completed the questionnaire did not accept the minimum 660 
millimetre height prescribed by the HSE, or it could mean that the larger the 
sample, the more evident the problems become. The desk height of only 37 
workstations were allowed to be measured. On the other hand, 296 
respondents completed the questionnaires. 
4. The fourth conclusion is that if the difference in the rating of adequacy of desk 
height is set aside, there is evidence from both objective measurements and 
questionnaire data that desktop spaces were below the standard required. It 
could be argued that while adequacy of height can bring some ergonomics 
respites, it is on the desktop that the actual tasks of computerisation take 
place. If the desktop is inadequate, as shown by the two sets of data, the 
adequacy in height cannot compensate for it. Therefore, the conclusion 
remains that the VDU desks are not adequate. 
7.4.2 Discussion 
The data analysis shows that there is a similarity in the findings of objective 
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measurements and the way the respondents described their workstations. The 
figure from the objective measurements and questionnaire administration are 
suggesting that ergonomic deficiencies are evident in the design of VDU chairs and 
tables at the ten Nigerian banks. On the other hand, there is no evidence of such 
significant deficiencies in the design of computer screens and keyboards. 
These computers were produced in developed countries where manufacturers are 
being guided by many standards and regulations for their products. 
Consequently, as Nigerians bought the finished products, they bought the 
ergonomic components as well. The implication is that the presence of those 
ergonomic features on the computers was not as a result of any specification by 
Nigerians. It was an unexpected gain which accompanied the importation of 
computers from developed countries. However, despite the fact that the features 
were not specified by Nigerians, the investments in standard computers has a big 
advantage for ergonomic analysis. It means that health risk zone in computer 
application at Nigerian banks could be narrowed, partly to the 
design of VDU chairs and tables, and to the absence of alternating tasks. The 
model of the ergonomic problems which emerged at this stage of the analysis is 
presented in figure 7.1 
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Figure 7.1Assessment of ergonomic problems at Nigerian banks 
The conclusion from this model is that, those aspects of workstation design which 
fall under the jurisdiction of local manufacturing industry are not meeting 
ergonomic requirements. The same conclusion emerged from the data on objective 
measurements. The reasons for the failure to meet ergonomic requirements are 
many and they will be discussed fully in chapter nine. It is sufficient to suggest at 
this stage that one reason could be a limited awareness of workstation ergonomics 
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in Nigeria. Another reason could be the newness of computer technology in a 
country that is known to have an on-going economic crisis. In such a crisis 
situation, the tendency is to strike a balance between purchasing latest information 
technology on the one hand and adapting existing office furniture to the 
technology. It does not matter to management whether the office furniture has 
computer ergonomic features or not. This proposition is highlighted by the above 
model which distinguished between the health risk and none risk zone of computer 
application at Nigerian banks. 
More importantly, it shows lack of alternating task as an additional risk factor. 
The concept of alternating tasks presented by this work is a job design procedure 
which allows, for example, the data entry staff to perform other paper-based work 
at a regular intervals. This concept is directly opposite the principles of specialist 
data entry posts which chapter 2 reported to be the product of front office 
automation at Nigerian banks. 
7.5 Health problems among computer users at the Nigerian banks : 
Myth or reality? 
Respondents reported 14 different health symptoms. The total number of report on 
each symptoms is presented below: 
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ankle/feet pain 44 
hip/thigh/buttock 
pain 
55 
N Number of repo red/sore eyes 76 
symptoms 
elbow pain 1231 
dizziness 129 
N 
E knee pain 143 
CL 
E itches on eyes 173 
Cl) 
wrists pain 186 
eye pains 187 
= headache on fore 
head 203 
upper back pain 205 
neck pain 213 
shoulder pain 225 
lower back pain 227 
Figure 7.2 Health symptoms among Nigerian bank staff. 
A summary of the symptoms is also presented below in descending order of the 
percentage of incidence. 
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Table 7.3: Summary of reported symptoms in percentage 
Parts of the body % of reported symptoms 
lower back pain 77 
shoulder pain 76 
neck pain 71 
upper back pain 69 
headache on fore head 68 
eye pains 63 
wrist pain 62 
itches on eyes 58 
knee pain 48 
dizziness 43 
elbow pain 41 
red/sore eyes 25 
hip/thigh/buttock pain 18 
ankle/feet pain 14 
Figure 7.2 and table 7.3 present the health symptoms which the respondents 
assumed they have suffered in the course of doing their jobs. Care must be taken 
to use the term symptoms rather than sickness or epidemics. The reason is that 
most of the respondents have not kept medical records of their problems and 
diagnosis. Some of them even believed that making a report to the management 
could be seen as a form of confrontation in a country where unemployment is 
very high. From the graph and table, it is obvoius that the top seven symptoms 
are musculoskeletal (RSI problems) reflecting on the little attention to poor 
workstations. 
The high rate of occurrence of symptoms at Nigerian banks was similar to the 
findings of Meyer et. al (199) who studied 739 VDT employees of the 
State in Switzerland. They examined the occurrence of visual impairment, 
headaches, neck pains, discomfort and disability glare and found that questions on 
glare sensitivity were highly correlated with general discomfort among VDT staff. 
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The Nigerian result also compared with the findings of Bergqvist et. al(1995) who 
examined 353 office workers in Sweden and found that "combination of specific 
VDT work situations such as data entry and the presence of some other factors 
were associated with excess risks of certain muscle problems in the body". In the 
same way DeMatteo et. al(1992) used data from 292 Canadian office workers and 
concluded that "the prevalence of ill health was highest among data entry 
operators on every health outcome parameters" (DeMatteo et. al 1992). Also, 
Hales et. al(1994) investigated the occurrence of health symptoms among 533 
VDT employees in an American Telecommunication company. Using multiple 
logistic model, they established high incidence of neck, shoulder, elbow and wrist 
pains. They then concluded that seven psycho-social variables accounted for the 
high occurrence of health problems among the sample, six for the neck pain, one 
for the shoulder, three for the elbow and one for hand/wrist. 
Hales et. al confirmed the findings of another American study by Sauter et. 
al(1992), who found high prevalence of health problems among 992 computer 
users. 539 were mainly data entry staff and 259 were staff with a variety of tasks. 
They established a clear relationships between hand pains, neck 
pain, shoulder pain, eye fatigues and the physical demands of the data entry task. 
They concluded that the full sample of 539 data entry VDT users reported more 
discomfort in the right arm than in the left arm(Sauter et. al 1992.. ) 539 sufferers 
out of a sample of 992 could be regarded as very high indeed and 
this compares favourably with the findings among data entry staff at Nigerian 
banks on every health outcome parameters. Considering the above findings from 
other parts of the world, we can argue that the high occurrence of health 
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symptoms among data entry staff at Nigerian banks was not an isolated finding. 
The connection between the symptoms and possible causal factors at the banks 
are as follows: - 
7.6 Health complaints in relation to workstation design at Nigerian banks 
In order to establish the connection between reported symptoms and possible 
factors a Chi-square analysis was undertaken. Chi-square is a statistical test on 
independent samples. It is useful when social scientists want to compare the 
similarity with which some observations are distributed among several discrete 
and mutually exclusive groups. It works on the basis of an hypothesis as to 
whether the groups differ in the relative distribution of observations among the 
different categories. For example, whether two groups with and without adjustable 
chair differ in the relative distribution of upper back pain. Therefore, 
- the null hypothesis is that, in the population the groups do not differ in 
their relative frequency distribution of upper back pain among the 
categories. 
- the alternative hypothesis is that the groups do differ. 
The reason for selecting chi-square and the method of computation are given in 
appendix 2. 
7.7 Statistical Modelling 
The data required two applications of Chi-square. The first model was meant to 
test those issues in the questionnaire which had two optional answers. For 
example "adjustable chair" and "no adjustable chair". An example using the data 
from the survey, is presented below. 
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Table 7.4: Relationship between lower back pain and chair adjustability 
Influencing Criteria Lower back pain No lower back pain Total 
adjustable chair 47.87 52.13 100.00 
no adjustable chair 90.1 9.9 100.00 
137.97 62.03 200.00 
Expected Frequency 68.99 31.02 
68.99 31.02 
X2= 41.68 
Significant at . 05 
level, at critical value of 5.99 
The inference from this analysis is that the occurrence of lower back pain was 
significantly higher among the group of respondents who did not have adjustable 
chair than those whose chairs were adjustable. Therefore, the null hypothesis is 
rejected. This model was used to test all the other hypotheses which have two 
optional answers. 
The second model was used to analyse those questions which have three optional 
answers. For example the influence of regional differences in Nigeria i. e. North, 
South, and South-East . An example of the analysis is demonstrated below. 
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Table 7.5 Relationship between neck pain and regional differences 
Influencing Criteria Neck Pain No Neck Pain Total 
North 69.61 30.39 100.00 
Southwest Nigeria 71.00 29.00 100.00 
South/East Nigeria 75.05 24.95 100.00 
Total 215.66 84.34 300.00 
Expected frequencies 
71.89 28.11 
71.89 28.11 
71.89 28.11 
X2= 0.79 
Not significant at . 05 
level, with critical value of 5.99. 
The inference from this model is that there is no significant regional difference in 
the rate at which neck pains occurred among the respondents. Therefore, the null 
hypothesis is upheld. It means, regional differences will not be a factor in 
explaining neck pain among computer users at Nigerian banks. This model was 
used to test the two hypotheses relating to regional differences and the effect of 
age groups. The details are as presented in the next section. Using the two models 
as appropriate, 10 groupsof hypotheses were tested. Tabulated data for the chi- 
square tests performed are presented in appendixes 3-12 In the following 
presentation, the results for each hypothesis are summarised. 
7.8 Results of the hypotheses 
7.8.1 The relation between the adjustability of VDU chairs and upper limb 
disorders 
Ho : There is no significant difference in the occurrence of upper limb pains 
between the group of users with adjustable chairs and those whose chairs are not 
adjustable. 13 5 
HI : There is a significant difference in the occurrence of upper limb pains 
between the two groups. 
Criterion Symptoms and 
pains 
in the " 
result 
on the two 
groups 
. 05 
level of 
significance 
Adjustable 
chair 
Lower back 41.68 significant 
Neck 34.96 significant 
Shoulder 31.44 significant 
Elbow 19.12 significant 
Upper back 17.31 significant 
Hand/wrist 12.90 significant 
Table 7.6 relation between chair adjustability and upper limb disorders 
The table shows that the occurrence of upper limb symptoms, which are listed 
above, are significantly higher among respondents who did not have adjustable 
chairs than their counterparts whose chairs are adjustable. Therefore, the null 
hypothesis is rejected. It means there is a connection between lack of adjustable 
tools in the VDU chairs and the health symptoms experienced by the 
respondents. The conclusion supports the view of Kroemer, (1991); Ryan, 
(1992) Smith, T. (1992) and Cantoni et. al(1984) who all concluded that an 
ergonomically deficient VDU chair can cause or enhance musculoskeletal pains. 
Therefore, any attempt to solve ergonomic problems of computerisation at 
Nigerian banks must pay attention to the design of VDU chairs. Examples of the 
type of chairs available at the banks could be seen from the photographs in 
chapter 6. 
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7.8.2 The relationship between chair movement and upper limb disorders 
Ho : There is no significant difference in occurrence of upper limb pains between 
respondents whose chairs have castors/swivel and those whose chairs did not. 
HI : There is a significant difference in the rate at which upper limb pains 
occurred between the two groups. 
Criterion Symptoms and 
pains 
in the " 
result 
on the two 
groups 
. 05 
level of 
significance 
Castor/ 
swivel 
Lower back 41.68 significant 
Neck 34.96 significant 
Shoulder 31.44 significant 
Elbow 19.12 significant 
Upper back 17.31 significant 
Hand/wrist 12.90 significant 
Table 7.7 Relationship between chair movement and upper limb disorders 
Two conclusions are evident from the results presented in the above table. The 
first conclusion is that the occurrence of upper limb symptoms is significantly 
higher among respondents whose chairs are not accompanied with castor/swivel 
than the group whose chairs have the feature. Therefore, the null hypothesis is 
rejected. Second, is the fact that the same percentage of respondents who indicated 
that their chairs did not have adjustable tools indicated that castors/swivel were 
not present on their chairs. It means that castors/swivel was a property of all the 
VDU chair with modem adjustable tools. This indicates co-variance. We cannot be 
sure whether it is the absence of castor/swivel or the other features which caused 
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the health problems. We can only conclude that both may have an impact in fixing 
people in stressful positions. This, must be considered by any remedial action 
aimed at solving the ergonomic problems which the banks are facing. 
7.8.3 Conclusions 
The result of Chi-square analysis on the two hypotheses established a connection 
between the ergonomic features of VDU chairs and the upper limb symptoms 
experienced by the respondents. Therefore, the deficiencies in the design of the 
chairs could be regarded as one of the health risk factors of computerisation at 
Nigerian banks. 
7.9 VDU screen results 
7.9.1 Relationship between VDU screens and eye pain symptoms 
Ho : There is no significant difference in the rate at which eye fatigue occurred 
between respondents with adjustable monitor height and the group whose 
monitors are not adjustable. 
HI : There is a significant difference in the rate at which eye fatigue occurred 
between the two groups. 
It should not be forgotten that in section 7.4.1, on the extent of ergonomic 
compliance, 15% of the respondents indicated that their VDU screen was not 
adjustable from side-to-side, another 15% indicated that they could not adjust the 
screen up and down while 24 % suggested that their screen did not have a separate 
base. What this hypothesis is suggesting is that there is no difference in the 
occurrence of eye symptoms among this group of respondents and their 
counterparts whose screens have all these features. 
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Table 7.8 Relationship between VDU screen and eye symptoms. 
Criterion Symptoms an 
pains 
X2 result 
on the two 
groups 
. 05 level of 
significance 
Adjustable 
VDU screen 
Headache 
on forehead 
4.16 Not significant 
Sore eyes 2.19 to it of of 
Itchy eyes 2.18 to to it it 
Dizziness 0.99 to " if if 
Neck pains 0.49 it it to of 
Eye pains 0.12 to "" of 
The table revealed that there is no significant difference in the occurrence of eye 
related symptoms between the group of respondents with adjustable monitor 
height and those whose monitors are not adjustable. Therefore the null hypothesis 
is upheld. It means adjustable monitor height has no connection with the eye 
fatigue experienced by the respondents at Nigerian banks. This conclusion 
supports the findings from chapter 6 on objective measurements and section 7.4.1 
in this chapter. One of the findings was that the computers at Nigerian banks are 
imported from developed countries and meet the relevant ergonomic Standards. 
There remain a large number of respondents who suffered from eye- related 
symptoms. The implication is that people can have a standard VDU screen with 
all ergonomic features and still experience eye symptoms if attention is not paid to 
other ergonomic factors. In the case of Nigeria, the data from objective 
measurement and questionnaire administration suggest that the screens are of very 
high ergonomic standard. However, despite the presence of ergonomic features on 
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majority of the VDU screens, 63 % of the total respondents still suffered from 
eye pains, 68% experienced headache on fore head, 58% reported itchy eyes, 43% 
reported dizziness and 25% reported red/sore eyes. (see section 7.5) This means, 
other factors such as uncorrected visual problems before starting VDU jobs, 
wearing wrong spectcles, viewing screen from a wrong distance because of fixed 
postures might be responsible for the high incidents of eye symptoms reported in 
section 7.5 . The absence of adjustable tools on the 
VDU screen is not deemed to 
be responsible. In the same way the analysis did not indicate that the availability 
of the tools reduced or prevent eye symptoms. 
7.10 Results for VDU desks : 
7.10.1 Relationship between desktop space and upper limb disorders 
Ho : There is no significant difference in the rate at which upper limb pains 
occurred between respondents who had enough desktop space and those who did 
not. 
HI : There is a significant difference in the occurrence of upper limb pains 
between the two groups. 
Criterion Symptoms and result . 05 level of 
pains on the two significance 
in the " groups 
Adequate Shoulder 34.05 significant 
desktop 
space 
Upper back 22.16 
Neck pain 15.72 
Wrist/hand 7.00 
Elbow 6.00 """" 
Table 7.9 Relationship be 4ön desktop space and upper limb disorders 
The table shows that the occurrence of upper limb symptoms is significantly 
higher among respondents who indicated they did not have enough desktop space 
than the group which had adequate desktop space. This means the null 
hypothesis is rejected. Also, a connection is established between the rate of 
occurrence of upper limb pains and adequate desktop space. (see photographs of 
the desks in chapter 6) 
7.10.2 Relationship between the height of VDU desks and upper limb 
disorders 
Ho : There is no significant difference in the rate at which upper limb disorders 
occur between respondents who had adequate/adjustable desk height and those 
who did not. 
HI : There is a significant difference in the occurrence of upper limb disorders 
between the two groups. 
Criterion Symptoms and 
pains 
in the " 
result 
on the two 
groups 
. 05 
level of 
significance 
Adequate 
desk height 
Shoulder 34.05 significant 
Upper back 22.16 of to to of 
Neck pain 15.72 to to of it 
Wrist/hand 7.00 to it of if 
Elbow 6.00 of to of of 
Table 7.10 relationship between the height of VDU desks and upper limb 
disorders 
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The table shows that there is a significant difference in the occurrence of upper 
limb symptoms between the group who had adequate desk height and those who 
did not. This result is significant but co-variane with the result in table 7.9. 
Therefore desk space could be causing the significant responces. 
7.11 Results of Task requirements 
7.11.1 Relationship between alternating jobs and health symptoms 
In chapter 2 it was established that computerisation brings with it certain 
workstations and tasks requirements which can not be ignored. Having considered 
some of the workstation issues, it is appropriate to consider the task 
requirements. One of such task requirements is alternating tasks. Alternating tasks 
are taken to mean jobs in which users have some tasks for which they use the 
computer and some which are not computer-related. One could postulate that : 
HO : There is no significant difference in the occurrence of health symptoms 
between the group of respondents who had alternating jobs and those who did 
not. 
HI : There is a significant difference between the two groups. 
From the table below, the result of chi-square analysis, shows that the occurrence 
of 10 out of the 14 health symptoms reported by the respondents is significantly 
higher among respondents without alternating jobs than the group which had 
alternating jobs. Therefore the null hypothesis is rejected for these ten 
symptoms. Therefore, a link is established between lack of alternating job and the 
ten symptoms. The ten are listed in their order of significance in the table. The 
result supports the view of researchers such as Pheasant(1991); Waerstead, M 
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and Westgaard, (1991), Meyer, (1991), Bousquette et. al(1991). However, it goes 
against the view of scholars such as Grandjean(1981) who submitted that " VDU 
work is not more stressful than other types of work . Rest requirements are 
therefore no greater". 
On the other hand, there is no significant difference in the occurrence of four of the 
reported symptoms between the groups with alternating jobs and the group 
without it. The null hypothesis is upheld for these four symptoms. These are 
elbow pains, itchy eyes, sore eyes, and hip/thigh pains. It means that the 
respondents did not establish any connection between alternating jobs and these 
four symptoms. 
143 
Influencing 
criterion 
Symptoms 
or pains in 
the : 
X2 result 
on the two 
groups 
. 05 level of 
significance 
Alternativ jobs shoulder 34.05 Significant 
upper back 22.16 " to "" 
forehead 16.24 of it to 
neck 15.72 of of to to 
lower back 14.36 
dizziness 11.29 
eyes 8.93 
wrist/hand 7.00 of of it to 
ankle/feet 6.20 of 
knee 6.10 of "" 
elbow 5.79 Not 
significant 
hip/thigh 
buttock 
sore eyes 
3.95 
0.39 
It 
itchy eyes 0.51 """" 
Table 7.11 relationship between alternating jobs and health symptoms 
7.12 Results for general life issues. 
In addition to workstations and task requirements, some other life issues which 
could contribute to health problems were covered by the questionnaire. The 
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reason was to have a double assurance as to whether the health problems were 
genuinely a result of ergonomic factors or other life issues. Some of these issues 
are regional differences, gender, age and public vs private transportation. Public 
transportation might be an issue in Nigeria because the majority of workers do not 
have their own private transport. Therefore, they have to rely on the public 
transport system. Using a public transport might not be a problem on its face 
value. The real issue is that the public transport system in Nigeria does not follow 
a pattern of orderliness where there are rigid time table for buses or where people 
are expected to queue up. Rather, it is one where people will have to struggle 
before they can enter a taxi or a bus. Often commuters are injured in the process. 
It is possible that someone who has been involved in the rigour of public transport 
on his/her way to work cannot distinguish between the stress caused by such 
struggle and the one caused by using a computer at work. These are some of the 
peculiarities of Nigeria as a country which one must take into consideration. 
Questions relating to these issues were built into the introductory page of the 
questionnaire and the analysis is made in the form of hypotheses as follows : 
7.12.1 Relationship between means of transportation and health symptoms 
HO : There is no significant difference in the occurrence of health symptoms 
among respondents who had private transport and those who relied on public 
transport. 
Hl : There is a significant difference in the occurrence of health symptoms 
among the two groups. 
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Influencing 
criterion 
Symptoms 
or pains in 
the : 
X2 result 
on the two 
groups 
. 05 level of 
significance 
Trans- 
portation 
hand/wrist 4.64 Not 
significant 
sore eyes 3.47 of to " it 
upper back 2.13 to It " it 
knee pain 1.98 of of it of 
dizziness 1.60 to It of to 
elbow pain 0.74 it to to to 
neck pain 0.58 to to of to 
headache 0.43 if to if to 
itchy eyes 0.42 of it it of 
shoulder 0.25 it it of of 
ankle/feet 0.09 it of " of 
hi /buttock 0.06 of if " it 
lower back 0.00 it it " it 
Table 7.12 Relationship between transportation and symptoms. 
The analysis presented in the above table revealed that the occurrence of health 
symptoms among respondents who relied on public transportation is not 
significantly higher than their counterparts who had private transportation. Therefore, 
the null hypothesis is upheld. It means there is no significant data to support a 
connection between health symptoms of the respondents and means of transportation. 
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7.12.2 Relationship between age difference and health symptoms 
HO : There is no significant difference in the occurrence of health symptoms 
within the different age groups of the respondents. 
Hl : There is a significant difference in the occurrence of symptoms within the 
different age groups. The age groups as reflected in the analysis are as follows: 
- Age group 1: 20-29 years 
- Age group 2: 30-39 years 
- Age group 3: 40-45 years 
From the table which follows, the data established a connection between age 
difference and 8 symptoms. These are itchy eyes, elbow pains, lower back pain, 
shoulder pain, upper back pain, hand/wrist pain, eye pain, and knee pain. 
However, the data did not show any connection between 6 other symptoms 
which are; hip/buttock pain, dizziness, headache on forehead, neck pain, 
ankle/feet pain and sore eyes. A further analysis revealed that this outcome is a 
complex one because no particular age group dominated the distribution of health 
symptoms. For example, the highest occurrence group for eye pain was age group 
I: 20-29 years old, for red/sore eyes it was age group 2: 30-39 years old, for 
headaches it was age group 1 and for neck pain it was age group 3: 40-45 years 
and above. The implication is that even when the chi-square analysis shows a 
significant difference in the occurrence of a symptom within the three groups, the 
dominance of that group is not repeated for other symptoms. Perhaps the findings 
may be the result of co-varying factors. For example it may be that the younger 
group had less senior positions which 
involves less tasks variability and more rigid 
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workstations. Older people could have better workstations, but may be more 
prone to neck pain e. t. c. because they are getting older. Therefore, it will be difficult 
to associate respondents of a particular age group with the rate of occurrence of all 
symptoms. In view of the inconsistency in the distribution of symptoms within the 
three age groups, age factor will not be a reliable determinant of health symptoms 
among the respondents. 
Influencing 
criterion 
Symptoms 
or pains in the: 
X2 result on the 
3 groups 
. 05 level of 
significance 
Ae groups itchy eyes 49.76 significant 
elbow pain 48.10 
lower back' 46.43 
shoulder 34.05 to of of to 
upper back 27.47 to to to to 
hand/wrist 24.31 of of of of 
eye pain 11.91 
knee pain 7.91 
hi /buttock 5.79 Not significant 
dizziness 5.61 of of of of 
headache 5.02 it of it of 
neck pain 3.25 if Of of of 
ankle/feet 1.45 it to to to 
sore eyes 
T 
1.38 """" 
Table 7.13 relationship between age difference and health symptoms 
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7.12.3 Relationship between regional differences and health symptoms 
HO : There is no significant difference in the occurrence of health symptoms 
among respondents from the three regions of Nigeria. 
Hl : There is a significant difference in the occurrence of health symptoms among 
respondents from the three regions 
It should be noted that there are three different regions in Nigeria. These are 
represented for the purposes of data analysis as : 
- Location 1: Northern region 
- Location 2: Southern region 
- Location 3: South-Eastern region. 
The data analysis presented below reveals that there is no significant evidence to 
support the view that respondents from a particular region of Nigeria will 
experience a higher occurrence of health symptoms than their colleagues from 
other parts of the country. Therefore the null hypothesis is upheld for 12 out of 
the 14 symptoms. For the two symptoms i. e. headache and ankle/feet pains, 
where a significant difference was noticed, the data did not show any consistent 
pattern. The highest occurrence region for headache was Northern Nigeria and the 
highest occurrence region for ankle/feet pain is Southern Nigeria. Such significance 
in the two symptoms, shared by two different regions is difficult to interpret. 
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Influencing 
criterion 
Symptoms 
or pains in 
the " 
X2 result 
on the 3 
groups 
. 05 level of 
significance 
Regional 
differences 
headache 11.39 significant 
ankle/feet 9.98 
hand/wrist 4.64 Not 
significant 
dizziness 2.70 to it it It 
elbow pain 2.42 of to it of 
shoulder 2.19 
upper back 2.03 
sore eyes 1.46 
hi /buttock 1.41 
itchy eyes 0.83 
neck pain 0.79 
lower back 0.67 to it of of 
knee pain 0.18 it of It of 
eye pain 0.04 of to of of 
Table 7.14 Relationship between regional difference and health symptoms 
7.12.4 Relationship between gender difference and health symptoms 
HO : There is no significant difference in the occurrence of health symptoms 
among male and female respondents. 
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HI : There is a significant difference in the occurrence of health symptoms 
between male and female respondents. 
Influencing 
criterion 
Symptoms 
or pains in 
the " 
X2 result 
on the two 
groups 
. 05 
level of 
significance 
Gender 
differences 
eye pains 11.70 significant 
sore eyes 11.11 of it of " 
headache 10.98 it it 
hand/wrist 4.66 Not 
significant 
ankle/feet 4.39 of It it to 
dizziness 3.36 
knee pain 2.91 
itchy eyes 2.22 
lower back 1.59 
hi /buttock 0.95 
elbow pain 0.61 
neck pain 0.43 
shoulder 0.05 
upper back 0.04 """" 
Table 7.15 Relationship between gender differences and health symptoms 
The analysis in the table above shows that there are significant differences in the 
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occurrence of three out of the 14 health symptoms, with female respondents having a 
higher rate in the three. The symptoms are eye pains, red/sore eyes, and headaches. 
The fact that these three symptoms are the only ones where significant 
differences are noticed and the fact that a particular gender group i. e. female, has the 
highest rate of occurrence might be a matter for concern, especially when we take 
into account the findings from some studies that more women are found in fixed 
workstation jobs than men. It will be important to find why this happened. Also, no 
particular gender dominated the rate of occurrence. For example, the highest number 
of people to suffer from elbow pain is male. The same is true for neck pain. With 
such inconsistency in the distribution of symptoms, the suggestion is to exercise 
caution in the way gender is used as a determinant of health symptoms among 
computer users at the Nigerian banks. 
7.13 The significance of environmental and cultural issues 
The observation during the objective measurements and the findings from 
questionnaire data did not demand a complex statistical analysis on the influence of 
traditional clothes and thermal conditions. It was observed that the normal practice at 
the banks in Nigeria was for the offices to be fully air-conditioned. Therefore, the 
anticipation that the offices might be humid and hot was proved wrong. Therefore, 
the subject about thermal condition was not probed any further. In the same way, the 
issues raised in chapter 5 about traditional clothes was confirmed to be irrelevant to 
the banking industry. The reason is that the banking sector has a dressing code which 
encourages staff to wear western clothes and they are given incentives to observe the 
code. 
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7.14 Chapter Discussion 
The objectives of this chapter were threefold: - 
- to check whether the findings of the questionnaire and the objective 
measurements of workstations are similar. The objective measurements 
demonstrated that a substantial percentage of the workstations measured did 
not meet ergonomic requirements. Is there evidence that this is true for the 
workstations of questionnaire respondents? 
- to establish whether computer users at the Nigerian banks suffer from some, 
or all, of the health problems identified in other studies 
- to examine the connection between health complaints and the nature of tasks 
and workstations available at Nigerian banks. 
The discussion of the findings are presented within the context of each objective 
as follows: - 
7.14.1 Objective 1: Comparison of workstations data between the objective 
measurements and the questionnaire data 
In section 7.4.1, it was established that respondents reported ergonomic 
deficiencies in the design of VDU chairs and tables at Nigerian banks. On the 
other hand, it was established that ergonomic features relating to VDU screen and 
keyboards were judged by the respondents to be available. Therefore, one could 
argue that the availability of those features means the VDU screen and keyboard 
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are designed to ergonomic standards. As indicated in earlier, the computers were 
standard IBM, Olivetti and Apple Macintosh. Therefore, they came with 
standard features relating to screens and keyboard. Consequently, it is not 
surprising that the rating of availability of these features was nearly 100%. The 
results showed that the respondents were happy with the computers and 
keyboards but reported many deficiencies in their chairs and desks. In section 
7.4.2 , 
it was established that the findings of the objective measurements on the 
computer workstations at Nigerian banks were similar to the way the 
respondents described their workstations. Therefore, the two methods confirmed 
chairs and desks at the banks to be below ergonomic standards. 
7.14.2 Objective 2: health symptoms 
In section 7.5, it was established that computer users at Nigerian banks do suffer 
from one work-related symptom or the other. The predominant symptoms are as 
presented in figure 7.2 and table 7.3 with muscular-skeletal problems the most 
frequently cited 
7.14.3 Objective 3 Statistical connection between workstations, task 
requirements and health symptoms 
Statistical analysis is reported in sections 7.9.1-7.13.4 which indicates that 
transportation, age difference, regional and gender differences are not clearly linked 
to the health problems reported by questionnaire respondents. In addition, the 
data on VDU screens (7.9.1) failed to establish a significant connection with 
health problems. Therefore, these five factors will not play a significant part in 
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explaining the causes of health problems at Nigerian banks. They could be 
eliminated from the list of possible causal factors. 
On the other hand, there was conclusive evidence that the health symptoms 
experienced by the data entry staff of the banks in the survey, was linked to the 
absence of ergonomic features relating to work chairs ( see 7.9.1 and 7.9.2), work 
desks ( see7.11.1 and 7.11.2) and alternating jobs( see 7.12.1) 
A summary of the significant relationship is as presented in table 7.16 below. 
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CD 
0 
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Symptoms 0) `-° =r `D to 
eye symptoms SR 
headache SR 
hand/wrist pain SR SR SR SR SR 
ankle/feet pain SR 
dizziness SR 
knee pain SR 
lower back pain SR SR SR 
hip/buttock pain SR 
elbow pain SR SR SR SR 
neck pain SR SR SR SR SR 
shoulder pain SR SR SR SR SR 
upper back pain SR SR SR SR SR 
Table 7.16 Checklist of significant relationships (SR) 
Two inferences are possible from the above table. First, the relationships 
represented in it are consistent with the need for a "multifactoral causal model" of 
health issues in the use of computers which was established in chapter 2. 
The idea for this model came about as a result of examining "macro ergonomics" as 
a way of explaining, analysing and solving computer ergonomic problems. The 
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concept was used in various forms such as user-centred design, end-user design, 
human-computer interaction design, intervention approach, participatory 
ergonomics, and socio-technical design e. t. c. Hendrick (1994) presented a simple 
resume for'macro ergonomics as follows : 
- It should be human-centred. 
- It should use humanised task approach to function. 
- It should adequately consider the relevant social technical 
system variables in terms of their implications for organisational and work 
system design and related design of jobs and human-system 
interfaces. (Hendrick, 1994) 
The "macro ergonomics" suggested by Hendrick is not different from the 
socio-technical approach which Eason(1977) has been emphasising for some time. 
In essence, this approach specifies that human responses in an organisational 
setting will not be a product of a single variable but of a combination of social, 
human and technical variables. Therefore, the concept of a multifactoral model, 
which comes out of the hypotheses testing in this work, is not a new 
concept. It supports the views of eminent ergonomic scholars who, like Eason 
and Hendrick, have looked into the possibility of explaining and solving computer 
ergonomic problems. Some of these are : Corlett and Mcatammey (1993); 
Aronsson and Dallner(1993); Robertson(1994); Brown Jr(1994); Sanfort and 
Carayon(1994); Fisher e. t. al(1994); Vitasara(1995) and Gunar e. t, al(1995). 
157 
The second point which comes out of the model represented in the table is a 
picture of the specific factors which accounted for health symptoms at Nigerian 
banks. It shows that factors relating to the design of VDU chairs, desks and jobs 
are connected with the symptoms. The conclusion and the model could be 
illustrated as follows : 
Health risk zone 
VDU chair 
design 
No risk zone 
VDU 
Screen 
or- 
0L Cation 3 
C 
r+ CD 
Ch Keyboard 
VDU desk 
0 design 
z 
cö 
cD 
Regional 
differences 
w 
Lack of y alternating 
tasks 
Gender 
factor 
Figure 7.3 Multifactoral Model of ergonomic problems at Nigerian banks 
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7.15 Chapter summary 
The chapter presents a report of the questionnaire study undertaken in Nigeria. It 
explains the design of the questionnaire and how it was piloted before 
undertaking the field work. The methodology for distributing the questionnaires 
and the return rate in Nigeria was presented. From the analysis, it has been 
possible to present the result from three main angles namely :- 
1. Comparison of ergonomic compliance with the findings from objective 
measurements. 
2. Evidence of health symptoms among respondents at Nigerian banks 
3. Evidence of connection between the health symptoms and possible causal 
factors. 
The chapter concludes that :- 
-A significant percentage of the workstations at Nigerian banks did not meet 
ergonomic requirements. 
From workstation analysis, it was established that features relating to VDU 
screen and keyboard were up to ergonomic standards. On the other hand, it 
was established that features relating to the design of VDU chairs and desks 
did not meet ergonomic standards. The significance of this was that it was 
the aspects of workstation design which came directly under local 
manufacturing industry that did not meet the standards. This, might be a 
reflection of the level of ergonomic awareness within the local manufacturing 
industry in Nigeria. Thus, it looks like a manufacturing problem with 
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implication for computer applications. 
- There is evidence that the respondents do suffer from one health symptoms 
or the other. The predominant health symptoms were lower back pain, 
upper back pain, shoulder pain, neck pain, wrist/hand pain, elbow pain, eye 
pain, itchy eyes and headaches. 
- Statistical analysis and modelling showed the factors which were connected 
with the reported health symptoms. The result of the modelling and 
hypotheses testing established significant connections between the health 
symptoms and the design of VDU chairs, desks, and job design factors. It 
failed to establish conclusive and significant relationships between the 
symptoms and features relating to VDU screen, keyboard, gender, regional 
differences, age factor and transportation. 
The next chapter will subject the conclusions in this chapter to some scrutiny. It 
will examine how valid it is to conclude that health problems among computer 
users at Nigerian banks was due to the interaction between the ergonomic factors 
established in this chapter. 
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Chapter 8: 
Post hypothesis review 
8.1 Introduction 
In chapter 7, ten hypotheses were tested to find the causes of health problems in 
Nigerian banks. Using the Chi-square statistical method, it was possible to establish 
that the health symptoms experienced by bankers in Nigeria was due to the 
deficiency in the design of VDU chairs and desks both of which interacted with a 
lack of alternating jobs. With this multifactoral causal model, it is possible to ask 
whether the provision of alternating jobs and an improvement in the design of VDU 
chairs and desks will reduce the occurrence of health symptoms among computer 
users at the banks. 
8.2 Aims and methodology of the chapter 
The objective of this chapter is to explore what effect the presence of alternating 
jobs, good VDU chairs and desk have on the occurrence of health symptoms. The 
methodology adopted here is to identify the individual impact of each of the 
ergonomic factors projected in chapter seven as causes of health symptoms in 
Nigeria. After the identification, an analysis will be done to examine the collective 
impact of the three factors on each of the symptoms reported by the respondents. 
It is hoped that through this method it will be possible to reinforce the relationship 
between reported health symptoms and the causal factors established in chapter 
seven. 
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8.3 Statement of problems and solution 
The ideal way of validating the causal effects identified in the analysis is to go back 
to Nigeria and provide the respondents who suffered from health symptoms with 
ergonomically viable chairs and desks as well as alternating jobs. These users could 
then be observed over a period of at least six months. After six months, the 
occurrence of health symptoms which they reported originally could be compared 
with how they feel after the improvements. However, there are two limitations as 
a result of which this approach is not feasible. First, the approach would involve a 
huge financial budget for new workstations. Considering the number of respondents 
involved, the banks might not be prepared for the new investments. Secondly, 
because the causal model could not be predicted until the research data was 
analysed and a pattern was established, there is now no opportunity to undertake 
further field work. It is hoped that in the near future, those who are going to conduct 
research on this theme in Nigeria might start from this point. 
Despite the limitations, a solution was still sought by finding the individual impact 
of the three ergonomic factors which were projected as causes of the health 
symptoms in Nigeria. After the identification, an analysis was done to examine the 
collective impact of the three factors on each of the symptoms reported by the 
respondents. This was done by revisiting the research data. For example it is 
possible to find total number of respondents who suffered from "lower back pain" 
and who did not have adjustable chair. In the same way, the total number of 
respondents who suffered from the same symptom but who have adjustable chairs 
could be identified. By interacting with the data in this way, it is possible to find the 
individual and collective impacts of the three ergonomic factors which chapter 7 
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projected as causes of health symptoms in Nigeria. 
In view of the above methodology, the validity of the conclusion in chapter 7 (that 
the lack of alternating job, and poorly designed VDU chairs and tables are 
responsible for health symptoms in Nigeria) could be tested by making five 
enquiries about a particular health symptom. For example, a line of enquiry on 
upper back pain will read as follows : 
Find total respondents with upper back pain where 
1. alternating job is "1", adjustable chair is "1" and adequate 
desktop space is "1" 
2. alternating job is "I", adjustable chair is "2" and adequate 
desktop space is "1" 
3. alternating job is "1", adjustable chair is "1" and adequate 
desktop space is "2" 
4. alternating job is "2", adjustable chair is "1" and adequate 
desktop space is "1" 
5. alternating job is "2", adjustable chair is "2" and adequate 
desktop space is "2" 
"1" indicates the absence of the factor, "2" indicates the presence of the factor 
Through the five enquiries above, the database will give total number of respondents 
who suffer from upper back pain and who: - 
1. did not have an alternating job, adjustable chair and 
adequate desktop space 
2. had adjustable chairs but lack an alternating job and adequate desktop space 
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3. had adequate desktop space but lack an alternating job and 
adjustable chairs 
4. had an alternating jobs but lack adjustable chairs and adequate desktop 
space 
5. had an alternating job, adjustable chairs and adequate desktop space 
The figures are then analysed to examine, first the individual impact of the three 
ergonomic factors on upper back pain and secondly their collective impact on upper 
back pain. The exercise was done for all the symptoms reported by the 
respondents. The hypothesis, following the earlier analysis is that symptoms will 
be present when all these factors are absent. 
8.4. Results 
The results are summarised in table 8.1 below. The full data analysis is presented in 
appendixes 5-18 
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Symptom Total 
number of 
sufferers. 
% of 
Sufferers with 
the three 
factors together 
% of 
sufferers with 
alternating 
jobs only 
% of 
Sufferers with 
adequate 
desktop onl 
% of 
Sufferers with 
adjustable 
chairs only 
% of Sufferers 
without the 
three factors 
together 
Lower back 
in 
227 2. 17 28 53 98 
Shoulder 
min 
225 7 17 31 45 93 
Neck pain 213 4 11 19 66 96 
U rback Rain 205 2 26 33 39 98 
Headache 203 6 15 39 40 94 
Wrist 
pain 
186 1 7 16 76 99 
Itchy eyes 173 8 21 29 42 92 
Eve Pain 172 9 21 23 47 91 
knee pain 143 1 14 27 56 97 
Dizziness 129 2 13 40 44 98 
Elbow 
pain 
123 2 13 39 46 98 
Red eyes 76 5 20 36 39 95 
Buttock 
Pain 
55 2 13 38 47 98 
Ankle 
pain 
44 4 4 16 23 96 
Average: 155.3 4.1 15.1 29.6 47.4 95.9 
Table 8.1 : The effects of combination of factors on health' symptoms 
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8.5 Discussion 
Six points are evident from table 8.1. 
1) It shows the collective impact of the three ergonomic factors on health 
symptoms to be significant enough that only small number of cases could 
be accounted for by other ergonomic factors (average 4.1) 
2) There are groups of sufferers who have only alternating jobs, an adjustable 
VDU chair or an adequate desktop space. None of these factors alone 
prevent people suffering from health hazards. 
3) Out of the three ergonomic factors, the presence of alternating jobs seems 
to have more significant effect in reducing occurrence of health symptoms. 
i. e. an average of 15.1 sufferers compared with 47.4 (chairs only) and 
29.6(destop only). This, tends to confirm the result of the data analysis in 
chapter 7 which showed that lack of alternating job cuts across a broad 
spectrum of symptoms at Nigerian banks. In the same way, its presence 
here is being shown to have more effect in reducing occurrence of a broad 
spectrum of symptoms. 
4) There is little evidence of health symptoms among the respondents who 
have the three ergonomic factors at their workplace. 
5) It confirms the conclusion in chapter 7 that, insufficient provision of 
alternating jobs, adjustable chair and adequate desktop pace together 
accounts for the high occurrence of health symptoms reported at the 
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banks in Nigeria (average 95.9). 
6) It shows that where there are health problems, at least one of the three 
deficiencies will be present. 
8.6 Multifactoral model revisited 
The multifactoral model of explaining the causes of health symptoms established 
in chapter 7 is reinforced in this chapter. This is demonstrated by the confirmation 
of an interaction between job design issues, poorly designed VDU chairs and 
desks(workstations issues) at the banks. 
8.6.1 Job design in Nigerian banks 
The pervasive impact of the presence or absence of alternating job as a causal 
factor is confirmed. This multifactoral model which places more emphasis on 
deficiency in job design, supports the theme of many years of research by 
Eason(1981), who developed a strategy known as "positive approach" to 
designing jobs in a VDU environment. (Eason, 1981, p. 71) The strategy considers 
three questions :- 
1. What are the theoretical possible ways of organising jobs in relation to a 
specific system? 
2. What criteria should be used to select between the possibilities? 
3. Who should be involved in the job design process and how should they be 
involved? 
Such a process can consider the importance of job design factors like task 
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variety and will avoid full-time, repetitive task jobs. In addition to the 
questionnaire survey unstructured interviews were undertaken with computer 
mangers to explore the way computer systems were developed and implemented. 
These interviews showed there was a need to focus on technical and economic 
issues and there was no evidence to suggest that these questions were addressed 
by the banks in Nigeria at the time they were designing their computerised 
systems. Neither was there any evidence that a single member of their design 
teams was given responsibility for job design. The only evidence from 
questionnaire data is that there are many full time VDU operators or to put it 
correctly, full time "data entry" staff. If this scenario of full time data entry staff 
is placed into the context of "positive approach" postulated by Eason one will see 
that there are many professional ergonomic issues which computer managers in 
Nigeria were unaware of or did not consider to be relevant at the time the systems 
were being designed. The process for job design at the banks was likely to have 
been patterned along the following argument of Eason: - 
1. Since no single member of the design team is given responsibility for job 
design, jobs tend to become defined as a result of the actions of system 
designers, user managers and others in pursuance of their normal work. 
2. System designers tend to assess the flow of work and to assign just sufficient 
terminals to cope with the peak load. 
3. This demands on high machine/computer utilisation will probably lead to 
full-time operators because it is difficult for a group of operators to share a 
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terminal and attain a high level of utilisation. It also minimises the number of 
people to be trained. As a result, the job of a full time VDU operator or full 
time data entry staff is created. (Eason, 1981) 
The computer managers might not be aware of the health implications of this type 
of outcome. However, despite the possible lack of awareness, Eason argues that if 
explicit attention is not given to job design the tendency is that jobs become 
functionally specialised, i. e. all the work of one function is collected together and 
handed to one or more operators for whom it becomes their job. Therefore, it 
could be argued that the specialist post of data entry staff which came out 
strongly from questionnaires administered in Nigeria was a result of lack of proper 
attention to job design in the programme of systems design. The implications of 
such deficiency are many and they have been divided by Eason into direct and 
indirect effects. The indirect effects have not been considered by this research 
because there are no data from Nigeria to substantiate them. However, there are 
enough evidence from the data in chapter seven and in this chapter to support the 
direct effects. The list given by Eason are : 
- Apathy/hostility to new systems 
- Sickness 
- Absenteeism 
- Error rates 
- Labour turnover 
Each item on this list is very broad and could be broken down to form a subject of 
research. However, this work has been devoted to developing the sickness side or 
what has been described as the health issues of full time computer data entry jobs 
with regard to Nigerian banks. 
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8.6.2 Workstation issues 
In addition to the issue of alternating tasks, the chapter confirmed other factors in 
the multi-causality model which led to poor health outcomes at the banks. These 
are poorly designed VDU chairs and desks. This means that lack of attention to 
job design issues, as suggested by Eason, interacted with an equally poor 
attention to the design of VDU chairs and desks in Nigeria. The result is the 
occurrence of many health symptoms listed in chapter seven. 
8.7 The relation of the multifactoral model to other studies 
The Nigerian multifactoral model is not an isolated one. Other scholars, who 
have developed similar themes are Aronsson and Dallner(1993). They carried out 
a psycho-social investigation into work and health conditions of 1,738 state 
employees who used VDUs in Sweden. They found that the data entry group 
reported a greater number of somatic and psychological problems and they were 
the greatest percentage of people who spent more than six hours per day at a 
terminal. (Aronsson and Dallner, 1993) Their conclusion supports the view of 
Eason and the outcome of this research that specialist job of data entry, which is a 
product of insufficient attention to job design issues can have many effects which 
include health symptoms. 
Furthermore, Cole et. al(1992) studied the vision and ocular health of 642 persons 
who used VDU at work in Australia. They compared them to a control group of 
persons who did not use VDU at work. Their results show/ 
Y`that the VDU group 
reported certain visual symptoms significantly more often than the control group. 
The symptoms are sensitivity to glare, aching/sore eyes, blurred vision and occular 
fatigue (Cole et. al., 1992). A similar study was carried out by Aborg et. al 
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(1992) among 5,771 state employee VDU users in Sweden. The aim was to 
analyse the relationship between work organisation, type of VDU work and 
mental and somatic symptoms. Their results showed that : 
1. work conditions and consequences of computerisation vary between groups 
with different VDU tasks and between women and men. 
2. The amount of symptoms increased with the number of hours per day at 
VDU work. 
3. Women reported a larger number of symptoms than men (Aborg et. al, 1992). 
The data from this research did not support the gender differences proposed by 
Carl Aborg et. al. However, their report on the increase in the occurrence of health 
symptoms with the number of hours per day at VDU work is similar to the health 
risk which chapter 7 of this research established as a possible outcome of 
insufficient attention to job design in VDU work. 
Similar findings were established by DeMatteo and Denton (1992). They set out 
to compare the prevalence of upper extremity disorders among data entry Clerks 
to that of general clerical workers in Canada. They studied 382 Canadian office 
workers. The result revealed among other things that : 
1. The overall incidence of diagnosed musculoskeletal symptoms was 
approximately 67% over six month period. 
2. The prevalence of ill health was highest among data entry operators on every 
health outcome parameters. 
3. The average number of muskuloskeletal symptoms was almost three times 
higher for data entry staff compared to other office workers. 
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4. The average number of symptoms occurring almost daily was over two times 
higher for data entry clerks. 
5. The average number of psychosomatic complaints was one and half time 
higher for data entry clerks (DeMatteo and Denton, 1992). 
Also, many scholars have come to similar conclusions on the issues of poorly 
designed VDU chairs and desks. For example, Sauter and Schleifer(1992) 
collected self-report data on muskuloskeletal discomfort from 992 VDU users in 
two agencies of a state government in USA. Their data showed a clear relationship 
between health symptoms and the physical demands of the data entry tasks. First 
the full sample of 539 data entry users reported much more discomfort in the right 
arm than in the left arm. This resulted from increased demands. They carried the 
study further by examining discomfort rate among other 259 VDU users who 
performed various tasks. The result of their regression analysis provides more 
compelling support for the multifactoral explanation established in this work. 
They found that :- 
1. biodemographic factors like age, height, weight and regional differences added 
no further explanatory power. 
2. The effects of ergonomic factors are especially apparent in the prediction of 
arm discomfort. 
3. Long reaches to documents with left arm and increased right shoulder flexion 
in keyboard operation are associated with increased discomfort. 
4. Ulna deviation predicts discomfort for the right arm, i. e. arm devoted 
exclusively to keyboard operation. 
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5. An erect sitting posture and elevation of backrest were both predictive of 
reduced trunk discomfort. 
6. The elevated backrest is probably instrumental in relieving static loads 
imposed on the trunk during highly stationary VDU work. This suggests the 
need for adjustable chair backrest (Sauter and Schleifer, 1992). 
The list given above by Sauter and Schleifer are the same as the conclusion from 
the Nigerian data that health symptoms were caused by an interaction between 
lack of alternating jobs and poorly designed VDU chairs and desks. 
A similar list was given as early as 1984 by Ong when he studied thirty six data 
entry operators in an airline computer centre of Singapore. In addition to finding 
that visual and muskuloskeletal complaints were more common among VDU 
operators, as compared with the 41 ordinary staff in the control group, Ong 
concluded that the high prevalence of subjective symptoms was as a result of 
other factors relating to "poor illumination level, improper working posture, badly 
designed table and chairs and insufficient rest pauses" (Ong, 1984). 
All these are studies which support the view expressed by Eason in his "positive 
approach " strategy. It is the same theme which came out of the multifactoral 
model established by this research that lack of alternating job (job design factor) 
interacted with poor designs of VDU chairs and desks (workstations factors) to 
cause health problems at Nigerian banks. 
8.8 Chapter summary and conclusion 
This chapter sets out to examine the validity of the conclusion in chapter 7 that 
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health problems at Nigerian banks was due to insufficient provision of three 
ergonomic factors. These are alternating jobs, adjustable VDU chair and adequate 
desktop space. However, because it was not possible to go back to provide all the 
respondents who had complained with improved workstations, the method used 
in the chapter was a simulation of what might happen in real life. By recalling the 
total number of respondents who suffered from one symptom or the other, it 
looked at the presence of the three causal factors in combination and their link 
with health issues at the banks. 
For Nigerian banks, the model of explanation is an interaction between lack of 
alternating tasks, poor design of VDU chairs and inadequate VDU desks. Within 
this model, lack of alternating jobs was shown to be more pervasive. 
Another finding from the model is that if for some reasons, the three ergonomic 
factors cannot be provided at the same time, the best combination for reducing 
health symptoms would be the provision of an alternating job and an 
ergonomically viable desk. This is evident from the table above which shows the 
individual impact of the three factors. Between them, the percentage of 
occurrence of symptoms is at its lowest when only alternating job is provided. It 
is higher when only an adequate desktop is provided and is at its highest when 
only an adjustable chair is provided. Therefore, it is logical that when alternating 
job and adequate desks are combined the percentage of occurrence of symptoms 
will go down considerably more than when either of the two is combined with 
adjustable chair only. 
Implicit in this combination, as presented in the model, is a rational explanation 
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that if attention is paid to job design issues, staff will no longer be full time data 
entry officers. They will spend less time with the computer while performing a 
variety of tasks. This will mean a reduction in the need to adopt one posture for a 
long time. In the same way, if the desk is adequate, staff will not need to haunch 
their shoulders to reach monitors on a high desk or bend their necks to use a 
monitor and a keyboard placed on low desks. The sufficient desktop space on 
which to work will make provision for resting the wrist instead of suspending it. 
All these, will make up for any deficiency in the VDU chair especially when staff 
move round from the chair to perform variety of tasks. This is not to suggest that 
attention should not be paid to VDU chairs. It is just an interpretation of the way 
the research data project the individual influence of these three factors. In fact, the 
data shows the three factors to be significant enough that only when they are 
present together can we have the lowest level of occurrence of health symptoms. 
What has been demonstrated in this chapter is a confirmation of the research 
conclusion in chapter seven. In chapter seven, it was concluded that there were 
high occurrence of fourteen health symptoms among computer users in Nigeria. 
The chapter established that these health symptoms occurred because of an 
interaction between lack of alternating jobs, and poor attention to the design of 
VDU chairs and tables. The question which one might want to ask is why was 
little or no attention paid to these three ergonomic factors? The next chapter 
(chapter 9), will present the findings of this research on that question. The chapter 
will also present some findings on possible ways of solving the problems. 
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Chapter 9 
Reasons for poor ergonomics at Nigerian banks 
Introduction 
In the last two chapters (7 and 8), the theoretical implications of using a poorly designed 
workstation were discussed. The failure of the Nigerian banks to meet ergonomic standards 
was established. Also, the connection between the health problems experienced by staff and 
their workstations was analysed. The analysis revealed that the computers themselves at the 
banks met ergonomic standards. The reason for such high standards in the ergonomics of the 
computers was that Nigerians are not manufacturing their own computers yet. Therefore, the 
computers in the country are imported from developed countries where health and safety 
considerations have gone into the design and manufacturing of products especially 
computers. Thus, the research data revealed that VDU screens and keyboard do not cause 
any major concern for ergonomics analysis. The problem areas were shown to be in the 
design of VDU chairs, desks, and jobs. In this chapter, we address two questions that arose 
as a result of the findings in chapters seven and eight. The questions are: 
- What are the reasons 
for poor attention to the ergonomics of workstations and jobs 
at Nigerian banks? 
-What are the possible solutions 
to this problem? 
9.1 Methodology 
To answer these questions, an examination was made of the health and safety regulatory 
framework and computer applications in Nigeria. Secondly, unstructured interviews were 
conducted with some of the computer mangers the researcher met during fieldwork in 
Nigeria. Also, a separate interview was conducted with a researcher who was given a grant 
by University of Nottingham to look into the area of industrial ergonomics in Nigeria. the 
results revealed that seven possible reasons could be adduced for the lack of ergonomics in 
computer applications at Nigerian banks. 
9.2 Reason for poor attention to ergonomics at Nigerian banks 
9.2.1 Lack of National policy on computerisation and related health and safety issues. 
From information obtained in the course of this research, there is no evidence to support the 
existence of a computerisation policy in Nigeria. This is unlike some developed and 
developing countries. Implicit in this findings is the fact that computer-related health and 
safety regulations do not exist in Nigeria. Therefore, the type of regulatory or government 
watchdog systems which are available in a country like Britain do not exist in the country. 
For example, the British Health and 
ISafety Executive has been publishing many health safety 
regulations in order to protect the nation's workforce. Some of these regulations are Health 
and Safety at work Act 1974; Factories 
Act, 1961; offices, shops and railway premises Act, 
1963 and Seating at Work, 1991(HSE, 
Display screen equipment at work: Guidance on 
regualtion, 1992, p. 44) Also, on the continental 
level, European countries have come together 
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to create international awareness of health and safety by enacting many regulations such as 
council Directive 90/270/EEC(May 1990). The directive was part of background to the all 
embracing Health and Safety Display Screen Equipment Regulations, 1992. The regulations 
were to take effect from 1st January 1993 for new computer workstations while 
workstations which were already in use must comply by 1996. 
Developed countries are not the only ones who have given attention to health and safety 
issues in computer applications. Some developing countries have also taken steps in 
formulating distinct national computerisation policy within which specific provisions were 
made for health and safety. For example, in Malaysia a primary focus of IT policy at this time 
is planning for IT application in government. This is being implemented through the national 
Committee on Data Processing(NCDP) and its secretariat, the Malaysian Administrative 
Modernisation and Management Planning Unit(MAMPU). Major initiatives of NCDP in the 
past several years have included refinement of the five year plan process for computerisation, 
application of computers to education, development of standards and guidelines, greater 
application of IT to research needs of government and development of IT application in 
industry (Venugopal, 1992, p. 138). What is of interest to this research is the section on 
development of standards and guideline which prescribes the requirements for hardware and 
software selection in the country. By making this part of a National policy, the Malaysian 
Government declared its commitment to a process of computerisation within a hazard free 
environment. 
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These various national and continental regulations show that there are deliberate policies on 
the part of the government concerned to protect computer users. However, since one cannot 
find such national efforts in Nigeria or more generally in Africa, it is of little surprise that the 
majority of the computer workstations at the Nigerian banks did not meet ergonomics 
standards. In fact, since there was no standard to comply with, there could be no standard to 
evaluate. Thus, each bank is left to do its own thing in its own ways. 
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9.2.2 lack of ergonomic awareness 
Closely related to lack of computerisation policy is lack of ergonomic awareness. During the 
survey, it became clear that the term "ergonomics" or "Human Factors" is strange to 
Nigerians. One explanation for this failure could be little or no commitment on the part of 
the government to come up with a computerisation which will have provision for standards 
and guidelines on the health and safety of computerisation. This leads to a second 
explanation, which suggests that ergonomics normally start in the mining, manufacturing and 
agricultural sectors and later reaches computing. Okuribido, who received a grant from 
University of Nottingham to look into industrial ergonomics in Nigeria confirmed this 
pattern. He was of the view that awareness was being created in the industrial sector, which 
has prompted some consultancy and research work at the Faculty of Engineering of the 
University of Ibadan. One of the effects of the new awareness is the international recognition 
which made Universities in the developed world provide research grants for industrial 
ergonomics in Nigeria (Okuribido, 1998). The awareness is just beginning to gather 
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momentum and it has not spread to the computing field in Nigeria. Thus, the process of 
workstation design as at the time of conducting the field work, was to get the computer, put 
it on a table with any office chair and do your work. Issues relating to workstations design, 
job design and office designs were not given any prominent attention. This, as presented in 
the next factor, puts a questiorlairk on the design process at Nigerian banks. 
9.2.3 Questionable design process in computer applications 
Fason(1981), projected what was known as a "positive approach" to designing jobs in a 
VDU environment. The positive approach does not apply to the design of jobs only, but has 
got implications for the design process as whole. The evidence of lack of awareness or the 
little momentum in industrial ergonomics in Nigerian suggest that the job design issues raised 
by Eason were not addressed by Nigerian banks in their design process. An obvious 
indication from the research data is the creation of the post of full time VDU operators/data 
entry clerks. The result, as presented in chapters 7 and 8 is the existence of staff who 
perform monotonous jobs for long hours in a day. Hence, the high prevalence of repetitive 
strain symptoms in the country. Eason suggested that when specialist post of data entry is 
created an any system design process, some questions could be asked about that process. For 
example, since no single member of the design team is given responsibility for job design, 
jobs tent to become defined as a result of the actions of system designers, user managers and 
others in pursuance of their normal work (Eason, 1981, p. 75). The same explanation could 
be offered for the design of workstations. There is no evidence from the discussions 
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which took place between this researcher and computer managers at Nigerian banks that a 
specific member of the design team was given responsibility to specify standards or 
requirements for workstations acquisitions, room temperature or office layout. Thus, like 
jobs, workstations tend to become defined as a result of the actions of system designers, user 
managers and others in pursuance of normal work. That is, it is as deemed fit by the situation 
at hand. 
9.2.4 The unexpected effects of computer applications 
There is a sense in which one could say that computerisation is still in its infancy in Nigeria. 
Experience from the developed countries of the world shows that the initial interests in 
computerisation usually revolve round the speed, capacity and accuracy of computers. Only 
later did issues such as health and safety turned out to be major factors in computer 
applications. For example, Europe has just come up with a continental regulation on 
standards to be met in computerisation. This shows the evolving nature of computer 
ergonomics. Akintayo, the Computer Manager at Trans International Bank in Nigeria, 
maintains this line of argument. According to him every attention is on how to get the 
banking transactions computerised with a view to increasing efficiencies and reducing the 
time people spend at the bank to carry out transactions as simple as cash withdrawal 
(Akintayo, 1994). This means no one is thinking about the possible human factors issues that 
could arise in the life span of the computerised system. The big question is whether Nigeria, 
with its unending economic recession, could afford the same luxury of first acquiring the 
system and bring changes into it later, as was the case in Europe and America? 
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9.2.5 No organised trade union interest. 
One other important factor, which could be responsible for poor workstation design at 
Nigerian banks, is the lack of concerted trade union interest in the effect computerisation 
might have on the nation's workforce. Nigeria has a national labour union known as the 
Nigerian Labour Congress(NLC) and there are other specific professional unions such as the 
Nigerian Union of Teachers(NUT) and the Banking, Insurance and Financial Workers 
Union. However, evidence suggests that the current interest of the unions revolve round job 
security and pay rates, in view of the high rate of inflation in the country. Also, Akintayo 
suggested that the repressive nature of the military regime in Nigeria does not provide a 
proper forum for active trade unionism.. The situation in the country is unique (Akintayo, 
1994). In view of this, the type of long-drawn out personnel and Trade Union legal cases in 
the developed countries is not possible. An example is the judgement in the case of Mcschery 
Vs British Telecom, 16 December 1991 (Homer and Day, 1995, p. 335) which was settled 
after Union involvement. 
Honer and Day(1995) also reported that right from the 1970s and 1980s the British Trade 
Union Congress(TUC) subjected the introduction of new micro-electronic-based 
technologies to a collective bargaining procedure known as "New Technology Agreements 
(NTAs)". One of the good things that came out of such efforts was the TUCs Employment 
and Technology Policy Document (1979). It sets out a framework for NTAs. It included a 
checklist for negotiations on issues such as "access to information; control over work and 
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health and safety" (Honer and Day, 1995, p. 336). The health and safety aspect is more 
relevant to this work because it shows how Trade Unions outside Nigeria have been 
involved in demanding for health and safety measures in computer applications in their 
ý1 respective countries. It could be argued tha(ie lack of forum for this type of active Trade 
Union interest in Nigeria has brought little or no action from the Government and employers 
to improve the VDU workstations of their staff. 
9.2.6 Financial constraints 
There is a sense in which one could say that any attempt to have an up to date VDU 
workstations in Nigeria will involve a lot of money. The money itself may not sound a 
problem for a banking sector. However, research data in chapter 5,6,7 and 8 revealed that 
most of the technologies surrounding computerisation, apart from wood, are not available 
locally in Nigeria. Therefore, acquiring them from developed countries like Britain or USA 
involves foreign exchange. Ajiferuke who is one of the pioneering members of the African 
Regional Centre for Information Science(ARCIS) at University of Ibadan reinforced this 
view. He argued that the Nigerian balance of trade deficit means the exchange rate from the 
Nigerian Naira to pound sterling is very high. With "such an imbalance in exchange rate, the 
purchasing power of the Naira is very low. The only respite for ARCIS is the regular 
development grant that come from the Research and Development Council (RDC) in Canada 
(Ajireruke, 1994). Therefore the evidence is that after the expenses of importing computers 
from abroad, employers tend to settle for office tables and chairs produced locally. From 
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chapter 6 on objective measurements, the design of such chairs and tables is judged to be 
below computer ergonomic requirements. One should not ignore the fact that the local 
manufacturing industry is not computer oriented. Therefore, the designs were not made with 
computers in mind. 
9.2.7 Technological know-how 
One other important factor in the poor workstation design in the Nigerian banking industry is 
the fact that the local technological know-how has never been computer oriented. The chairs 
and tables produced by the local furniture industry have always been designed to meet the 
requirements of a traditional or general office environment. However, computerisation brings 
with it specific office requirements which the local furniture industry is not prepared for. 
Therefore, one could submit that the workstations found at the banks were produced to the 
best awareness of the local furniture industry on what constitutes office chairs and tables. 
One could see that Nigeria needs a new awareness of office furniture that will incorporate 
the various requirements of computerisation. 
9.3 Recommended solutions 
It is appropriate at this stage of the research to consider what can be done when the 
knowledge and infrastructure is not present in a computerised environment. Some of these 
solutions will be presented within the context of the findings on computer applications at 
Nigerian banks. 
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9.3.1 National policy on computerisation 
The data from this research revealed that the banking sectors in Nigeria are embracing and 
applying computers in their transactions. In view of the staff, especially the data entry staff 
who use computers on daily basis, it is appropriate for the government to come up with 
clearly defined policy on computerisation. Like in Malaysia, such a policy must incorporate 
standards and guidelines for health and safety measures in computer applications 
(Venugopal, 1992). The guidelines must consider the peculiarities of Nigerians and at the 
same time incorporate those aspects of the existing ergonomics regulations that do not 
contradict the national peculiarities. 
9.3.2 Cultural issues 
The call forclearly defined IT regulations might have some cultural implications and Moore 
and Irwin (1995) support this view. They suggested that international technology transfer 
involves problems of communicating between technocultures (that is, between 
scientists/engineers and business managers) but also those of inter-cultural communications 
(that is communications and adaptations between people with different national/cultural 
identities) (Moore and Irwin, 1995, p. 149). For example, the laboratory experiment 
conducted for this research revealed that computing could have cultural implications 
in 
Nigeria (chapter 5). It was discovered that office workers in Nigeria feel they are culturally 
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obliged to put on traditional clothes on Fridays. In addition, the Muslims among them will go 
for the Friday jumat service. The experiment showed that the style and the size of the 
flowing "agbada" (flowing gown) which the men normally wear and the "bubu agbada" 
(women version of flowing gowns) can raise some concerns about health and safety. For 
example, the tip can easily be trapped by chair's castors/swivels. The alternative might be to 
fold the tips in many places as shown in chapter 5. This in itself could reduce the space under 
the desk for thigh clearance. The hope was to pursue this further at field work level and 
examine if there has been concrete evidence of safety issues among staff of the banks. 
However, the field work survey showed that, though the "Friday factor" might have been a 
contribution to knowledge, it was out of context for Nigerian banks. This, is. because staff in 
the banks are paid special allowances to put on Western clothes (jackets, shirts, neckties, and 
trousers). The reason for the financial incentives is that traditional clothing is ceremonial. 
Therefore, employers believe that bankers, who take care of people's financial interests, must 
always be business-like in dressing and not ceremonial. Despite this the argument still stands 
that, fundamental issues of health and safety could arise in computer applications among 
Nigerians in other sectors of business. Therefore, within the national IT policy, the section 
on health and safety must consider this cultural factor especially at a time that 
computerisation is spreading to the public sectors. In that context, future researchers could 
probe the findings of this research concerning the "Friday factor" further. It might still turn 
out to be a significant contribution to knowledge in the design of workstations that will 
accommodate the public sector. 
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933 Creation of ergonomic awareness 
There must be a deliberate attempt to create ergonomic awareness among computer users. 
The awareness campaign is not to be confused for a scare mongering exercise. The 
government can make literature available to explain how the National IT policy and its 
provision on health and safety measures will affect both employers and employees. The 
literature will help to clarify who and what is covered by the regulations. In-house training 
could include instructions on sitting postures and their implications for health could be part 
of the awareness programme. Also, Aiyepeku suggested that some of the higher institution 
of learning in Nigeria could be designated as centres for ergonomic training. The centres 
could conduct research and organise workshops, seminars and symposia on human aspects 
of computerisation (Aiyepeku, 1991, p. 317). This will be like the work that HUSAT (Human 
Sciences and Advanced Technology Research Institute) is doing in the UK. The material 
resources are already there in Nigeria. An example is the African Regional Centre for 
Information Science (ARCIS) at University of Ibadan. In the ARCIS brochure it is clearly 
stated that the sole aim of establishing the centre is to "... promote modem information 
Sciences" (Postgraduate School, University of Ibadan, 1984, p. 7) 
Another new development is the international co-operation between Faculty of Engineering 
at the University of Ibadan and University of Nottingham on industrial ergonomics. The 
university of Nottingham is now offering research scholarships to lecturers of the faculty of 
Engineering to do research in industrial ergonomics. Okuribido, who is one of the 
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beneficiaries, reports that the efforts of his faculty at the University of Ibadan are beginning 
to yield dividends. One is the international recognition and another is the Consultancy 
Company that the faculty started two years ago (Okuribido, 1998). Though this is a 
development to look into the industrial sector, it is still a good sign and it is to be hoped that 
the awareness which, is being created will move on to other aspects of national development 
like computing. 
9.3.4 Technological know-how 
Closely related to the general awareness programme is specific awareness for the local 
furniture industry. As pointed out before, the type of chairs and tables found at Nigerian 
banks were produced in view of the knowledge of the local industry as to what constitute 
office furniture. In fairness, some of the local industries have been attempting to produce 
what they consider to be "modern" furniture design. However, they do not know that those 
features which they consider to be modern are there to serve a purpose. This is where expert 
assistance is required to organise workshops and seminars for the local furniture industry on 
standards of measurement and design requirements which will make the "modem" furniture 
ergonomically viable. Also, the technical knowledge should cover other aspects of the design 
process such as jobs. For example, it will be beneficial if the questions raised by Eason 
(1981) on design process are put into consideration during the design and specifications of 
computer systems in Nigeria. 
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9.3.5 The human resources 
If the government policies and ergonomic awareness campaign are to be successful, there 
must be trained ergonomists in Nigeria. This researcher is only aware of Okuribido at the 
University of Ibadan. One has not come across the work of a Nigerian in the review of 
literature on this subject. Neither has there been a reference to a Nigerian ergonomist in the 
literature. Therefore, it could be suggested that some of the Computer and Information 
Scientists in Nigeria should take an interest in the ergonomic aspects of automation. ARCIS 
could also incorporate human factors into its taught and research programmes. 
9.3.6 Financial solutions 
It does not fall within the jurisdiction of this piece of work to give financial advice to the 
Nigerian government. However, it could be suggested that 
until the local furniture industry can cope with the intricacies of ergonomic 
designs, low or no tariff could be imposed on the importation of computer workstations 
from Europe and America. 
9.4 Conclusion 
This chapter presents some of the reasons for low attention to ergonomic issues at Nigerian 
banks. It demonstrates that, whilst there are few problems caused by computer equipment, 
there is no expertise or infrastructure in Nigeria to manage the human issues which need 
local treatment. There is no regulatory process in place, no understanding in the design 
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process for computer application and in the design of furniture. Appropriate 
recommendations are made in the chapter on how to rectify these problems. 
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- that computerisation carries with it work and environmental requirements 
which cannot be ignored. 
- that the limitations of Nigeria as a third world country, meant that 
substantial parts of these requirements might prove difficult to 
meet. Therefore, it was predicted that computer users at Nigerian 
banks would be exposed to some work conditions which are below 
acceptable ergonomic standards. The result could be a high occurrence of RSI 
and related disorders among computer users at the banks in the country. 
- that the pattern of front office automation at Nigerian banks meant that 
specialist post of data entry staff were created. This meant a group of staff 
who had to do long and monotonous data entry jobs within working 
conditions that were predictably. below ergonomic requirements. 
In view of these facts from chapter 2, the research hypotheses were formulated as 
follows :- 
- Very limited attention would be found to be paid to computer ergonomics in the 
Nigerian Banks. 
- VDU workstations in Nigerian banks would not comply with international 
recognised ergonomic standards 
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- As a result of the lack of attention to the ergonomic issues, there would be a high 
incidence of musculoskeletal and other health problems among computer users 
in Nigerian Banks. 
- There might be some peculiarities of Nigeria (the people, the climate, the 
customs e. t. c. ) which would mean some standards developed in the western 
economies might not be relevant. 
- Clusters of variables rather than individual variables would be found to have 
association with the disorders suffered by computer users in Nigerian banks. 
10.3 Research Methodology 
A number of methods were considered for testing the hypotheses and realising the 
objectives of the research. Each methodology was dictated by the objectives and the 
accompanying hypotheses. 
10.3.1 Field work and objective measurement 
Hypotheses 1 and 2 revolved round the assumption that very limited attention was paid 
to ergonomics in the computerisation process at the Nigerian banks. To test this 
assumption, field work was carried out in Nigeria. During the field work, some of the 
computer workstations at the banks were objectively measured against the 
sizes prescribed by the Health and Safety Executive's Display Screen Equipment(DSE) 
Regulation 1992. The reason for selecting the HSE's DSE Regulation 1992, as a standard 
of measurement for this research, was explained 
in chapter chapter 4 on International 
195 
Ergonomic Standards. The measurement helped to shed light on how much of 
ergonomics was taken into account in the workstation design at the banks. 
10.3.2. Questionnaire Administration 
Hypothesis 3 assumes that because of the little attention to ergonomics, there was 
likely to be a high occurrence of health problems among computer users in Nigeria. The 
ideal methodology to test this assumption would have been to corroborate the objective 
measurements of the computer workstations with medical records and assessments. 
However, problems such as limitation of access to workstations, lack of awareness of 
symptoms as being work-related, which in turn meant lack of medical facilities for such 
problems, made it inevitable to use subjective methods to find out from the users 
whether they have experienced any work-induced body pains. As a result of the 
anticipated number of users and the expected nation-wide coverage, questionnaires were 
administered to generate responses. The questionnaire was designed along the pattern 
adopted by Human Sciences and Advanced Technology Research Institute of 
Loughborough University (HUSAT). 
Also, hypothesis 5 suggests that clusters of variables would be found to have 
association with the disorders suffered by computer users 
in Nigeria. Consequently, the 
questionnaire needed to cover different components of a computer workstations in 
relation to the effects they 
have on specific parts of the body. This took into account 
the conclusion in chapter 2 that the establishment of a multifactoral model was 
necessary to explain health problems among computer users. 
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10.3.3 Unstructured Interviews 
In addition to questionnaires and as a further way of testing hypotheses 1 and 2, 
computer mangers, researchers and others interested in the process of computerisation 
in Nigeria were interviewed. The interview was centred on the way workstations were 
set up at the banks. The plan was that questions that would be asked would depend on 
what the researcher finds in the course of the field work. Thus, the interview were 
unstructured. 
103.4 Laboratory Experiment 
Finally, hypothesis 4 assumes that there could be some peculiarities of Nigeria, which 
might make ergonomics standards and regulations developed in the western world 
inappropriate in the country. To test the assumption, a laboratory experiment was 
conducted using a thermal chamber to simulate the climatic conditions of both Nigerian 
and Western subjects. It was hoped that any significant difference in the way the two 
groups of subjects rate the workstations, thermal environment and the computer tasks, 
could be an insight into whether the recommendations of the HSE's DSE Regulations 
1992 were appropriate to Nigerian computer users. This would then raise further 
questions about whether such differences were motivated by national peculiarities. Such 
peculiarities could then become a subject of further investigation at the field work. 
10.4 Research limitations 
This research encountered two sets of problems along the way. 
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10.4.1 Problems relating to the assessment of workstations and the 
identifications of symptoms 
The ideal methodology would have been to corroborate the objective 
measurements of the computer workstations at Nigerian banks with medical 
records and assessments. However, there were problems such as limitation of 
access to workstations. This was because of the sensitive nature of banking 
environment. This made it inevitable to use subjective method to assess the 
workstations and to find out from the users whether they experienced any work- 
induced body pains. As a result of the need to survey many users and to achieve 
nation-wide coverage, questionnaires were administered to generate responses. 
There was also a lack of awareness of some of the health symptoms reported by 
the respondents as being work-related. This meant lack of medical facilities and 
records for such problems. 
10.4.2 Problems relating to the link between the reported health 
symptoms and possible causal factors. 
The ideal way of validating the causal effects identified in chapter 7 would have 
been to go back to Nigeria and provide the respondents who suffered from health 
symptoms with ergonomically viable chairs and desks as well as alternating jobs. 
However, this was not feasible on financial grounds or in the time scale of the 
research. 
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10.5 Research findings 
Despite the limitations, the research combined the methods highlighted earlier and 
established the following findings: - 
1) There was a high prevalence of health problems among the respondents at 
the Nigerian banks. As indicated in chapter 7, the respondents were data 
entry staff. The leading symptoms in their order of occurrence and as 
reported by the respondents were: lower back pain, shoulder pain, neck 
pain, upper back pain, headache on fore head, eye pains wrists pains and 
itchy eyes (see chapter 7: figure 7.2 and table 7.3) 
2) Both objective measurements and questionnaire data confirmed that the 
majority of the computer workstations at the banks covered by the survey 
were below ergonomic standards. In addition, the questionnaire data revealed 
lack of alternating jobs as an additional problem at the work place. Within 
workstations analysis, it was established that the respondents were happy 
with the computers and keyboards because they met ergonomic 
requirements. The reason was that the computers were imported from the 
developed countries and as a result, they were produced in compliance with 
prevailing health and safety regulations in those countries. On the other 
hand, the research established that the work chairs and desks were below 
ergonomic requirements. Thus, the specific problem areas in computer 
applications at the banks were identified ( Chapters 6,7 and 8). 
3) The research established a link between the reported health symptoms and 
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the lack of alternating jobs, poor work chairs and deficient desks. The job 
design issue in respect of the absence of alternating jobs among the 
respondents was established to be more pervasive among a broad spectrum 
of symptoms. This led to a confirmation of the need to have a multifactoral 
model of explaining health problems among computer users (chapters: 7 and 
8). 
4) The research found the reasons for the poor ergonomics of jobs, chairs and 
desks at the banks to be a combination of several factors some of which 
are: lack of national IT policy with distinct provision for health and safety 
measure, lack of ergonomic awareness, lack of concerted trade union 
interests, little technological know-how and financial problems. 
5) It was established that the international standards on computer ergonomics 
are of relevance and applicability in Nigeria because the laboratory 
experiment did not find any difference in the reactions of Nigerian and 
Western subjects to the issues covered by the HSE/DSE Regulations 1992. 
The finding from the experiment in respect of the Nigerian traditional 
clothing was established to be inconclusive. The reason was that banking in 
Nigeria has a culture of westernised clothing. It was established that the 
staff get incentives for wearing western clothes. However, the research 
pointed out that the traditional clothing could still be an issue in the public 
service where staff are encouraged to wear traditional clothes, especially the 
Muslims on Fridays (chapters: 5,7 and 9). 
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10.6 Research Directions 
This research demonstrates that there is still a long way to go to get the human or 
ergonomic issues of computerisation addressed in Nigeria. This applies both to the 
ergonomic practices found by this survey and to the need for further research on 
the subject. Therefore, the research has identified two major ways through which 
ergonomic research in Nigeria could be carried forward :- 
1) There is still a question on whether the cultural issue relating to traditional 
clothing in Nigeria will have some implications for international ergonomic 
standards. It could be hoped that a future research on computer application 
in the public sector of Nigeria where people especially Muslims, are 
encouraged to wear traditional clothes will shed more light on the relevance 
of international ergonomic standards. 
2) The research established a link between the reported health symptoms and 
the lack of alternating jobs, poorly designed chairs and desks. Such links 
could be verified in a more practical way by providing computer users in 
Nigeria with alternating jobs, good work chairs and desks. The users can 
then be studied in their new computer environment to ascertain the 
ameliorating effects of the presence of these three causal factors. If, the 
prediction of chapter 8 are correct, the health problems will disappear as a 
result of such exercise. However, if the situation remains the same, further 
research will become necessary. 
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10.7 Practical issues 
The practical issues raised by this research relate to how to improve the computer 
ergonomic situation in Nigeria generally and at the banks in particular. The starting 
point might be the creation of necessary awareness of computer ergonomics. This 
was established to be very low by this study. The little progress which was 
noticed on the field of industrial ergonomics in Nigeria was reported in chapter 9. 
Such progress must be encouraged to spread to the field of computing. Other 
issues raised in chapter 9, such as the formulation of a national IT policy, 
provision for health and safety measures within the national IT policy and 
provision of relevant infrastructures to support the effective take of IT in the 
country must be taken on board. 
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Appendix A: Examples of the literature on health symptoms before 1990 showing the 
evolving nature of the list of symptoms and causal factors 
Authors Symptoms Causal factors Remedial 
actions 
Australian General Nature of jobs, No mention of 
National reference to time spent remedial actions 
Occupational health symptoms with keyboard 
Health and and RSI 
safety 
Committee 
Ong Visual and Illumination A new work-rest 
musculoskeletal level, improper regimes with 
complaints in working posture, more recess time 
e. g. right arm badly designed after lunch break 
pain. tables and chairs 
and insufficient 
rest pauses. 
Ryan Pains, sign of Increased job Attention to work 
tenderness and demand, flow 
hardening in the increased or 
muscles of the constant keying 
forearm rates 
Meyer et. al Accommodative Repetitive tasks, Ergonomic 
fatigue, feeling poor VDU design of screen 
of visual screen design and lighting 
impairment, and poor environment, 
discomfort and lighting level avoid repetitive 
disability glare, tasks 
headaches and 
pains in the neck 
Appendix A continues 
Patkin Neck and arm 
pain 
Positioning of 
the hand, neck 
posture and 
poorly planned 
rehabilitation 
None 
Bergquvist General Data entry for General 
reference to more than 20 reference to pay 
muscle problems hours a week, attention to the 
use of bifocal or causal factors 
progressive 
glasses, limited 
rest break, 
repetitive 
movement, none 
use of lower arm 
support and 
possibly the 
vertical 
positioning of 
keyboard and 
the presence of 
specula glare 
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Appendix B: Examples of 1990s literature on the evolving nature of health symptoms 
among computer users 
Appendix B: Examples of those interested in a systematic analysis of the symptoms 
Authors Symptoms Causal factors Remedial actions 
Hales (1994) Neck pain, Seven psycho All causal factors 
shoulder pain, social variables to be given equal 
elbow pain, e. g. attention. 
hand/wrist pain fear of being Therefore, a 
replaced by multidisciplinary 
computer, routine approach. 
works, high 
information 
processing e. t. c 
Sauter and Musc loskeletal Data entry tasks, Erect siting 
Schleifer( (1991) discomfort increased job posture, elevation 
demands, static of chair backs 
load or repetition which was 
on the right arm proven to be 
of keyboard predictive of 
operators as reduced trunk 
against that of discomfort. 
the control group 
Jourulf et. al Facial skin temperature General attention 
symptoms, played a major to the factors 
mucous role, influence of 
membranes in the working time at 
eyes and VDU was 
respiratory tract pronounced on 
and general mucous 
symptoms such membrane 
as fatigue, symptoms but 
dizziness and nor on facial skin 
difficulties to symptoms. 
concentrate 
Arnetz (1992) Skin complaints VDU task, lack More 
and job stress of proper recreational and 
recreational rehabilitation 
activities which programmes 
led to 'ob stress 
Sheedy (1992) Eye vision VDU jobs Frequent eye test 
problems. e. g. before starting 
eye strain, dry or VDU work and 
irritated eyes, regular eye test 
double vision, after starting 
headaches, after VDU work 
images, blurred 
vision and 
photo phobia 
4 
Appendix B continues 
Cole et. al (1992) Vision and ocular VDU work. the Eye test before 
fatigue which VDU group and after starting 
include reported visual VDU work 
sensitivity to symptoms 
glare, aching/sore significantly 
eyes, blurred more than the 
vision, and control group 
watery eyes 
Aborg et. al Mental and VDU work, General attention 
(1992) somatic gender to the causal 
symptoms differences, factors 
number of hours 
spent per day at 
VDU work 
Johanson et. al Body discomfort Static efforts, Proper posture 
(1994) awkward and attention to 
postures, highly job design to 
repetitive tasks avoid repetitive 
tasks 
Silverstein Shoulder pains, Chair discomfort, attention to chair 
hand/wrist pains inadequate design and work 
armrests, more flow. 
hours spent 
keying with 90% 
of the VDU 
group spending 
more than five 
hours per day 
kein glare 
Saito (1994) Visual VDU work General 
discomfort reference 
Appendix C: The 1990 literature which centred on interventionist approach 
Authors Symptoms Causal factors Remedial actions 
Dematteo and Musculoskeletal nature of VDU Intervention to 
Denton (1992) work, data entry include re-designing 
group experienced of jobs to provide 
more occurrence of variety of tasks 
symptoms than the 
control group 
Martins (19940 Musculoskeletal Poor postures and Intervention strategy 
repetitive tasks based on the 
ergonomic principles 
of low risk repetitive 
ocular orthopaedic 
motion stress factors 
Christmanson Muscloskeletal and Poor postures and Intervention strategy 
(1994) related symptoms repetitive tasks based on 
Hand-Arm- 
Movement -Analysis 
method 
(RAMA). 
Nakaseko (1992) Static muscle in the Poor postures, long Intervention strategy 
neck, trunk and arms working hours, based on image 
of Visual display extended arms, analysis method to 
unites operators raised elbows e. t. c quantify the postural 
elements associated 
with the sm toms 
Kuorinka (1992) General reference to Lack of workers Intervention strategy 
RSI participation in the based on 
specification of participatory 
system ergonomics 
Choon Nam (1992) Musculoskeletal Socio-psychological Multidisciplinary 
disorders factors method using a 
comprehensive 
approach 
Hendrick (1994) Work-related Poor postures, poor Intervention strategy 
musculoskeletal workstations design, based on "Macro 
disorders (WMDs) nature of job, lack of ergonomics" 
participation by staff 
in the process of 
system design 
O'Neil (199-) WMDs Workstation Intervention to be 
problems and nature based on 
of jobs environmental 
control model which 
places individual 
computer users 
within the larger 
context of the 
workstation, 
workplace and 
overall facilities 
6 
Appendix C continues 
itasara 
Corlett (1 
disorders 
symptoms 
psychological 
problems 
pper 
reference to 
computer work 
environment 
Pains in the neck, 
trunk and upper 
limb along with 
abnormal muscle 
functions 
Data entry job 
with data entry 
group reporting 
more symptoms 
than the control 
group 
strenuous work 
postures for 
mouse-driven 
jobs. 
based on 
participatory 
ergonomics of 
multidisciplinary 
project which 
will identify 
work conditions 
and problems 
based on the use 
of Rapid Upper 
Limb 
Assessment 
(RULA) 
Intervention 
approach to re- 
design jobs so 
that data entry 
work will be 
limited to 
maximum of 5-6 
hours per day, 
and provide 
sufficient rest 
break within the 
5-6 hours. 
Job design to I 
avoid permanent 
mouse driven 
jobs and to 
provide sufficient 
rest breaks. 
Appendix D: Examples of Studies which opposed computer as a single causal factor 
Author Symptoms Causal factors Remedial actions 
Bergquivist Pregnancy No evidence to 
(1992) deficiency suggest that the 
emission from 
computer was the 
main cause 
Legrande and hand and wrist Computer 
Director (199--) pains, medically application not to 
diagnosed carpal be blamed. 
tunnel syndrome Employers failed 
to provide 
ergonomic 
working 
conditions. 
Institut de Visuaal and Symptoms not 
recherche de musculoskeletal, specific to VDU 
Quebec (199.. pregnancy, skin, work. 
neurological and 
stress problems 
Carter and RSI Too much 
Banister (1994) attention to VDU 
as causal factor. 
The real cause 
are: seated work, 
awkward 
postures, static 
(sometric) work, 
inactivity, 
overuse injury, 
stress on bones 
and connective 
tissues, pressure 
on blood vessels 
and nerves as 
well as pain and 
spasm cycle. 
Grand'ean (199-) 
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Loughborough University of Technology 
LOUGHBOROUGH, LEICESTERSHIRE, LE113TU 
Telephone: 0509 263171 Telex: 34319 
OEPARTMENI' OF HUMAN SCIENCES 
Professor K. D. Eason 
bear computer user, 
Direct Dial: 0509 223006 
Fax No: 0509 610724 
Banking Computer Ergonomics Questionnaire Survey 
We would be grateful for your help with an important piece of research. 
April 1994 
We are conducting a nation-wide survey among computer users at the Nigerian Banking 
Industry. The purpose of this research is to assess the degree to which the way we are applying 
computers in Nigeria meets ergonomic (human factors) considerations in workstation and 
environmental design. The answers will enable information system designers to be aware of 
the specific requirements of Nigerian computer users and this will in turn help them to design 
. systems to meet the needs. 
The name of your bank appeared in a scientifically selected sample of the leading computerised 
banks in Nigeria. Therefore, your co-operation to answer the attached questionnaire and to 
give room for some objective environmental measurements is very important to the accuracy of 
our research. 
It will take you only five minutes to answer the simple questions on the questionnaire while the 
measurements will take just seven minutes around your workstation. 
, All answers are confidential and will 
be used only in combination with those of other computer 
users in the Nigerian Banking Industry. Mr. Ogunsola will contact you to collect the completed 
questionnaire. 
Yours faithfully, 
Professor K. D. Eason (Supervisor) 
Mr. B. L. Ogunso1a, Research Student) 
DAMAGED 
TEXT 
N 
ORIGINAL 
Lead-In Page 
To Be Filled In By All Computer Users In The Banks 
What is the name of your Bank ? 
If it is a branch, please indicate. 
Please circle the 
National location of your Bank Northern, South-western, 
South-Eastern Nigeria 
f 
Biographical Information 
I)ease, tell me your age 
Ilex 
ýOr how many months have you 
`ten working at your present 
X-orkstation ? 
i you 
have an alternating job that 
`ekes you away from this ýIrorkstation in a day ? 
--------- yrs old 
Male Q Female Q 
W Months 
No 
Q 
Yes 
Q 
)ease 
circle the frequency at X1 ich the alternation takes 
''face in a day ? 
ý'Ow will you rate the lighting 
\iel in/around your work station ? 
sing the scale infront, please ýtcle how you normaly feel 
't work 
'e you comfortable with the 
`ýndition ? 
N 
you have any record of 
edical illness/sickness before 
)4u started using computer ''Orkstation ? 
Every : 30 minutes, 1 hr, 2hrs, 3hrs, 
Ohrs, 5hrs, 6hrs, Ihrs. 
Not adequate (2) Slightly adequate 
(3) Just adequate (4) Very adequate. 
12345 
ld Slightly cold 
Neutral 
Cool 
'War 
No Q Yes 
F] 
Nö 
Q 
Yes Q 
6 
Ho 
4Ir, 
) you now have a medical 
ecord of illness/sickness ? 
No Yes LI 
Ow do you get to work ? 1. Public transport, (2) Personal car, (3) Lift 
f 
you very much. You can now ýýlank y go to the main questionnaire 
1 
ä 
't 
s r 
Workstation design ( Display screen) 
Please answer by ticking the boxes LI 
Section A Section B 
s- 
""". :: ýnýwýrr 
To be answered by every one To be answered by those who have iridica 
"No" to any question in sect n 
Please provide the following 
`. =t} IC , IC: tL During the last 12 months have you been 
information about your display inconvenienced or hindered from doing 
screen. (computer screen) your job well by the lack of these featur 
from your computer screen ?- 
Is the information on it easy to read ? Easy to read information on the computer scn 
No Q Yes Q No Q Yes 
Is the information clearly defined ? Clearly defined information on the computer si 
No Q Yes Q 
N Y o es 
Can you control the brightness easily ? Brightness/contrast control 
No 
Q 
Yes Q No 
Q 
Yes 
Is the image stable ? Stable image on the computer screen 
No Q Yes Q Q Yes 
N o 
an you adjust the monitor (side-side) ? Adjustable monitor (side - side) 
No 
Q 
Yes 
Q 
No Q Yes 
Can you tilt the monitor (up and down) ? Adjustable monitor (up and down) 
No Q Yes Q No Q Yes 
C 
oes the monitor have a separate base ? Separate base 
No Yes El 0 
No Q Yes 
Is the height adjustable ? Adjustable monitor height 
No Yes 
Q 
No Q Yes 
rkstation design (Keyboard) 
se answer by ticking the boxes 
Section A Section B 
be answered by every one 'i o be answered by those who have indicated 
'-" -- '"'"' "No" to any question in section A 
ýe provide 'týfýe 
following During the last 12 months have you been 
:` ; nation about: your computer inconvenienced or hindered from doing 
Aäß your job well by the lack of these features 
from your keyboard ? 
jed from the screen ? Separable keyboard 
'° No Yes No Yes Q 
? milt the keyboard ? 
Tiltable keyboard 
: r"" Q Yes 
No Yes 
fthe'keyboard have rear legs ? Rear legs for tilting keyboard 
El Yes 
El 
No 
[ 
Yes a 
symbols readable 
? the Readable keyboard symbols 
NIO Yes No Q Yes Q 
e keys wide enough 
for fingers ? Adequate keysize 
No Yes cý No Yes a 
Workstation design (Work chair) ý;. 
Please answer by ticking the boxes F 
Section A Section B 
To be answered by every one To be answered by those who have indicated 
"No" to any question in section A ... G o'.. 1 
Please provide the following 
During the last 12 months have you Men .ý, inconvenienced or hindered from doi6d" information about your work chair ; your job well by the lack of these features 
in yor work chair ? 
Is the height adjustable when seated ? Adjustable height when seated 
No Q Yes F] No Q Yes 
is the back-rest adjustable up and down Adjustable back-rest when seated 
when seated ? 
No Yes Q LI 
No 
Yes [11 
Does it allow freedom of movement e. g. Freedom of movement when seated 
swivels or castors ? 
No Q Yes Q No 
Q 
Yes Q 
Does the chair have a stable five-leg Stable five-leg base 
base ? 
No Q Yes Q No Q Yes Q 
is the chair comfortable when seated ? Comfortability when seated 
No Q Yes E] 
NoQ Yes 
Do you wear traditional clothing e. g. Provision for working with traditional 
agbada or flowing gown or caftan? 
N Y 
clothing Q 
oQ es Q No 
Q Yes 
is the width or the size of the chair Adequate chair's width or-size for traditional 
adequate for the traditional clothing'? clothing 
No Q Yes Q No F71 Yes J 
po you have any problem with the tools Attention to traditional clothing in the design of the 
=or adjusting either the chair's height or adjustment tools for the height 
: he back-rest when wearing the traditional clothing and back-rest of the VDU chair 
No Q Yes QQ 
No Yes 
n 
rkstation ýse 
answer 
design (Workdesk) 
by ticking the boxes 
Section A Section B 
be answered by every one To be answered by those who have indicated ~'r W "No" to any question in section A 
use provide the following During the last 12 months have you been 
mation,., qout your computer fi e 
inconvenienced or hindered from doi ng ý 
.: qdesk/ta your job well by the lack of these features 
iespace on the desk enough for your job ? Adequate desktop space 
No 
[] Yes LI No 11 Yes 
ýre enough space in front of 
Ade quate space in front of keyboard to rest hands/arms 
and to rest your hands/arms if 
fed? 
No Yes F] 
No Q Yes 
F 
zspace enough to support your hands or arms Adequate space to support hands/arms 
; required ? 
Y 
No 
Q 
Yes 
es No aa 'ere adequate leg room (height, Adequate leg room (height, width and depth) 
h and depth) ? 
No Q Yes Q No Q Yes a 
ýu adjust the desk height ? Adjustable desk height 
No Li 
Yes 
E] 
No E] Yes 
Q 
layout of the desktop equipment Satisfactory layout of desktop equipment 
i as telephone) satisfactory ? 
No Q! Yes 
EJ 
No Yes El 
r 
f 
i 
ý. 
ý+ 
t 
ý. 
; `r 
,. 
;; 
Workstation design (Space and room 
Please answer by ticking the boxes 171 
Section A 
layout) 
Section B 
} 
1 .' -s 
"" C. {. _ 
KL t. 
To be answered by every one To be answered by those who. ayp F ipdicated, _. "No" to any question in sect(o A 
y 
Please provide the following During the last 12 months have jdd"118e 
information about the space and layout inconvenienced or hindered from d oing 
__- _ of your work environment : your job well by the lack of thesevfeatureg ENfl 
in your work environment ? ": i.; s,: 01rß")-1+:. 
Does the layout allow you to do your Sufficient space to do your job properly 
job properly ? 
Y N 7] 
No EJ Yes- "' Y" ; es o 
_ 
ý 
Is there sufficient storage space for Sufficient storage space for your materials 
your materials ? 
No Yes N. Yes 
.=N 
Ts ý`"1' 
Is there sufficient space for mouse if Sufficient space for mouse 
you have one ? 
No Q Yes No 
[] 
Yes 
Do you feel comfortable when using Comfortability when using keyboard 
computer keyboard ? 
No LI Yes 11 No 1: 1 Yes Q 
Is there enough room to adopt a range Enough room to adopt a range of sitting postures 
of postures ? 
No Q Yes No [I Yes 
l_. J 
Is the position of the cabling adequate ? Adequate positioning of cabling 
No 1I Yes 1-1 No Q Yes 
Q 
Are there obstructions or hazards around your Presence of obstructions and hazards 
work environment ? 
No YesI1 No Q Yes Q 
oes the view distance from the Adequate view distance from the monitor 
monitor adequate ? 
No Yes 
Q No F-] Yes Q 
design (General nformation) .ý information) 
se answer by ticking the boxes 
I Section A 
43 be-answered 
by every one 
J 
"l, ase-it-woul-d--be- appreciated if you 
ti 'Orl dd. tic ' following general 
t- rmation about the workstation of 
r co_Qutesystem 
you-received instructions on the use of 
ºrworkstation e. g. posture, layout and 
saks ? 
._ 
9 __ . 
No I Yes 
,k ow 
the step to follow in 
;h ping your compter equipments ? 
No Yes 
tau know the step to follow in cleaning your 
er equipments ? 
No a Yes 
t, u have someone to see if you have 
m with your workstation ? 
No [:: ] Yes E: l 
4your bank have eye testing programme for 
ter users ? 
No II Yes 
soften do you go for the eye test 
? 
6mths n1 yr a. 2yrs 
LI 
You think there is enough. publicity 
1e eye test programme ? 
N Yes u 
i4you ee appY WIt te attention you 
to complaints about your 
workstation ? 
No Yes 
'd 
you make any contibution 
to the 
, ýecification 
of your workstation at the time 
'acquisition ? rI Yes r----l 
Section B 
To be answered by those who have indicated 
"No" to any question in section A 
During the last 12 months have you been 
inconvenienced or hindered from doing 
your job well by the lack of these features 
in your work environment ? 
Instruction on the use of your workstation 
No Yes 
Instruction on how to mainatain your 
computer equipments 
No n Yes 
Instructions on how to clean your computer 
equipments 
No Yes 
Computer supervisor to whom you can talk 
in case of problem with your workstation 
No r-1 Yes Q 
Eye testing programme 
Not Yes iI 
Adequacy of eye testing programme 
No Q Yes D 
Publicity for the eye testing programme 
No Q Yes Q 
Adequate attention to complaints about 
your workstation 
No El Yes El 
Lack of consulations with yqu on the specification of 
your workstation. 
No 
a 
Yes 
a 
Physical problems/repetitive strain 
Please answer by ticking the boxes 
Section A 
J 
1 
injuries 
Section B 
To be answered by every one To be answered by those who have indicated "Yes' 
to any question in section A. =' 2 
Have you at any time during the During the last 12 months have you beeng ý. - 
last 12 mont hs had any or all of these prevented from carrying out your job , . ýý 
symptoms on your EYES and Nose ? because of some/all of these troubles ' -. - ?. 
Eye pains No Yes ye pains No 
Q Q 
.. 
Q 
Itches on eyes No Yes Itches on eyes No Yes 
F-1 LI 
Red/sore eyes No Yes Red/Sore eyes No Yes 
Q F-1 .. __, 
Dizziness No Yes Dizziness 
Q Q No Yes 
Q ý C1 
Headache on fore head Headache on fore head No Yes 
N o 
F-1 
Yes Q'' 
` 
Dry Nose Dry nose No 
.. 
Yes 
_. No Yes ý 
Q Q 
Dry lungs Drylungs No Yes 
No Yes ý 
Q Q 
. 
Running nose/Sneezing (both/either) Running nose/sneezing Yes 
No 
Ll 
Yes 
El- EL 
Coughing 
No Yes 
Coughing No 
Qý 
Yes 
Q Q Q 
hysical ; problems/repetitive strain injuries ; P 
. ease answer by ticking the boxes 
Section A Section B 
be answered by every one To be answered by those who have 
ndicated "Yes" to any question in 
res'. ' : ý. = u at .-. 
" 
any time during the 
section A. 
uring the last 12 months have you been mon ths had trouble such as prevented from carrying out your job 
ain, discomfort, numbness in properly because of -some/all of these 
roubles 
No Yes eC o Yes 
Q Q 171 n 
cilkiers No Yes Shoulders (both/either) No Yes 
right shoulder 
left shoulder Q 
Q Q 
= both shoulders Q 
bows No Yes Elbows (: oth/either) No Yes 
Q right elbow Q Q Q 
left elbow Q 
both elbows Q 
ri5ts/hands No Yes Wrists/hands (both/either) 
right wrist/hand 
s 
F] 
Q 
Yes 
Q 
left wrist/hand Q 
both wrists/nands Q 
Ger back No Yes Upper back No 
o 
Yes 
Q El . ýj er back (small end of the back) Lev. -: r back No Yes No 1'ßs Q El 
LI -Is /thighs/buttocks (one/both) Hips/thighslh, t: `^cks No Yes 
No Yes F F-1 f 
or both knees 
No 
"es 1, t -or No 
J 
Yes 
Knees No Yes 
El El 
No Yes 
F-T Yes Ankles/feet 
Appendix 2 Chi-square statistical method 
Chi-square was chosen because the pattern of this research meets the 
specified assumptions and conditions for its application. The conditions 
are : 
- it must be assumed that the samples are independent of 
each other. That implies that different and unrelated sets 
of subjects have been selected. (2) For example, men and 
women, people from different age groups and better still 
from different geographical locations. The conditions are 
met by this research. The respondents were both men and 
women and people from different parts of Nigeria. They 
also came from different age groups. 
- Sccondly the subjccts within each groups must be 
randomly and independently sampled. The respondents to 
the qucstionnairc were randomly and independently 
sampled. 
- Third, each observation must qualify for one and only one 
category in the classification scheme. For example, those 
with adjustable chair backrest and those without. The 
observation must belong to only one out of the two 
classifications. The condition was met by the pattern of this 
work. 
- Fourth, the sample size must be relatively large. The total 
number of returned questionnaire for this research was 
296 out of 330. Therefore, one could assumed that it is 
relatively large. (3) 
Rationale for computation 
The formula used to relate a chi-square statistic to a theoretical relative 
frequency distribution is based, for example, upon a comparison of the 
frequencies of upper back pain actually observed for respondents with 
and without adjustable chair 
and the frequencies that would be expected if the two 
categories of respondents have the same response to the 
question on upper back pain. Once again, the null hypothesis is 
tentatively presumed to be true. That is there is no difference in the 
occurrence of upper back pain among respondents with adjustable chair 
and those whose chair are not adjustable. As usual, the observed data 
will not conform precisely with this hypothesised state of affairs. Is the 
difference between the observed and expected frequencies a reasonable 
outcome of sampling error ? if not, reject the null hypothesis. The 
formula is as follows : 
X (Ofi -E)2 
jet 1. I 
E/4 
In which 
Ojk = the observed frequency in the cell corresponding to the 
intersection of the jth row and kth column 
Ejk = the expected frequency in the cell corresponding to the 
intersection of the jth row and kth column 
r= the number of rows 
c= the number of columns. 
The formula directs one to the difference between the observed and 
expected frequencies for each cell, square it, divide by the expected 
frequency, and sum these values by overall cells. The resulting total is 
distributed as Chi-square with degrees of freedom : 
df=(r-1)(c-1)whcre "r" is the number of rows and "c" is number of 
columns in the table of frequencies. The critical value for a non 
directional test at the . 05 level of significance is 5.99. 
If the observed 
value of Chi-square, symbolised by Xobs exceeds the critical value, the 
null hypothesis, 11o is rejected. Hoever, if the observed value does not 
exceed the crtical value, the null hypothesis is upheld. 
Appendix 3 
Data on Objective measurement 
vvvu cnair"s heigh t as against recommended hei ht 
availble height VDU Chairs Height Recomended Measurement =380-535 milimiter 
North South South-East 
250 3 1 3 
300 6 7 4 
380 2 1 3 
400 3 1 3 
450 0 0 0 
500 0 0 0 
535 0 0 0 
Obiective measurement data adiustahle chairs 
Adjustable chairs Available per region Not available per region 
YES tb 
North 4 10 
South 2 8 
South-East 2 11 
VDU chair's width nc nvainst recommended width 
Available width VDU Chair's Width : Recommended Measurement = 400M in 
North South South-East 
300 3 1 1 
320 2 1 2 
350 3 1 2 
380 6 7 8 
400 0 0 0 
Availability of chair's backrest per region 
Available backrest Hei ht of chair's backrest : recommended 
14 0 North South 
= 200-250 Min 
South-East 
160 0 0 0 
175 2 1 2 
180 2 1 1 
200 6 7 8 
250 3 1 2 
0 0 0 
length of seat panel as against recommended 1eneth 
Available length Length of seat panel from back to front recommende lenght = 380-470 
Milimeter minimum 
300 North South South-East 
350 0 0 0 
380 7 5 8 
400 2 2 2 
450 3 2 2 
470 2 1 1 
0 0 0 
Length of VDU desk as against recommended length 
VDU Desk Height recommended height =660-1000 Min 
Desk length available North South South-East 
600 4 2 2 
660 6 4 5 
700 2 1 0 
760 1 0 4 
800 1 3 2 
860 0 0 0 
900 0 0 0 
960 0 0 0 
1000 0 0 0 
Width of VDU desk as against recommended width 
desk's width available Width of desk Vs recommended width = 600 Milimeters 
North South South-East 
500 5 2 4 
550 4 6 6 
600 5 2 3 
Appendix 4 Chi-square models on relationship between causal 
factors and health symptoms 
Hypothesis 1 in respect of the connection between adjustable 
chairs and upper limb symptoms 
Table 7.6 Model for lower back vain 
Scores adjustable chair No adjustable chair Total 
Lower back pain 47.87 90.1 137.97 
No lower back pain 52.13 9.9 62.03 
Total 100.00 100.00 200.00 
Expected Frequency 68.99 68.99 
31.02 31.02 
X2= 41.68 
Table 7.7 Model for neck pain 
Scores adjustable chair No adjustable chair Total 
Neck pain 44.68 84.65 129.33 
No neck pain 55.32 15.35 70.67 
Total 100.00 100.00 200.00 
Expected Frequency 64.67 64.67 
35.34 35.34 
X2= 34.96 
Table 7.8 Model for shoulder pain 
Scores adjustable chair No adjustable chair Total 
Shoulder pain 51.06 87.62 138.68 
No shoulder pain 48.94 12.38 61.32 
Total 100.00 100.00 200.00 
Expected Frequency 69.34 69.34 
30.66 30.66 
X2= 31.44 
Appendix 4 continue 
Table 7.9 Model for elbow pain 
Scores adjustable chair No adjustable chair Total 
Elbow pain 21.28 50.99 72.27 
No elbow pain 78.72 49.01 127.73 
Total 100.00 100.00 200.00 
Expected Freuen 36.14 36.14 
63.86 63.86 
X2= 19.12 
Table 7.10 Model for upper back pain 
Scores adjustable chair No adjustable chair Total 
Upper back pain 50 78.22 128.22 
No upper back pain 50 21.78 71.78 
Total 100.00 100.00 200.00 
Expected Frequency 64.11 64.11 
35.89 35.89 
X2= 17.31 
Table 7.11 Model for hand/wrist pain 
Scores adjustable chair No adjustable chair Total 
Hand/ wrist pain 45.74 70.79 116.53 
No hand/wrist pain 54.26 29.21 83.47 
Total 100.00 100.00 200.00 
Expected Frequency 58.27 58.27 
41.74 41.74 
X2= 12.90 
Appendix 4 Hypothesis 2 in respect of chair movement and upper 
limb disorders (see 7.9.2) 
Table 7.12 Model for lower back vain 
Scores castor/swivel No castor/swivel Total 
Lower back pain 47.87 90.1 137.97 
No lower back pain 52.13 9.9 62.03 
Total 100.00 100.00 200.00 
Expected Frequency 68.99 68.99 
31.02 31.02 
X2= 41.68 
Takle 7.13 Model for neck nain 
Scores castor/swivel No castor/swivel Total 
Neck pain 44.68 84.65 129.33 
No neck pain 55.32 15.35 70.67 
Total 100.00 100.00 200.00 
Expected Frequency 64.67 64.67 
35.34 35.34 
X2= 34.96 
Table 7.14 Model for shoulder pain 
Scores castor/swivel No castor/swivel Total 
Shoulder pain 51.06 87.62 138.68 
No shoulder pain 48.94 12.38 61.32 
Total 100.00 100.00 200.00 
Expected Frequency 69.34 69.34 
30.66 30.66 
X2= 31.44 
Appendix 4 continue 
Table 7.14 Model for elbow pain 
Scores castor/swivel No castor/swivel Total 
Elbow pain 21.28 50.99 72.27 
No elbow pain 78.72 49.01 127.73 
Total 100.00 100.00 200.00 
Expected Freuen 36.14 36.14 
63.86 63.86 
X2= 19.12 
Table 7.15 Model for upper back pain 
Scores castor/swivel No castor/swivel Total 
Upper back pain 50 78.22 128.22 
No upper back pain 50 21.78 71.78 
Total 100.00 100.00 200.00 
Expected Freuen 64.11 64.11 
35.89 35.89 
X2= 17.31 
Table 7.16 Model for hand/wrist vain 
Scores castor/swivel No castor/swivel Total 
Hand/ wrist pain 45.74 70.79 116.53 
No hand/wrist pain 54.26 29.21 83.47 
Total 100.00 100.00 200.00 
Expected Frequency 58.27 58.27 
41.74 41.74 
X2= 12.90 
Appendix 4 in respect of hypothesis 3 on the relationship 
between VDU screens and health symptoms 
Takle 7.17 Model for headache on forehead 
Scores adjustable VDU Screen No adjustable Screen Total 
heaadache on forehead 61.07 74.55 135.62 
No headache 38.93 25.45 64.38 
Total 100.00 100.00 200.00 
Expected Frequency 67.81 67.81 
32.19 32.19 
X2= 4.16 
Table 7.19 Model for sore eves 
Scores adjustable VDU Screen No adjustable Screen Total 
sore eyes 20.61 29.7 50.31 
No sore eyes 79.39 70.3 149.69 
Total 100.00 100.00 200.00 
Expected Frequency 25.16 25.16 
74.85 74.85 
X2= 2.19 
Table 7.19 Model for itchy eves 
Scores adjustable VDU Screen No adjustable Screen Total 
Itchy eyes 52.94 63.13 116.07 
No Itchy eyes 47.06 36.87 83.93 
Total 100.00 100.00 200.00 
Expected Frequency 58.04 58.04 
41.97 41.97 
X2= 2.13 
Table 7.20 Model for diziness 
Scores adjustable VDU Screen No adjustable Screen Total 
Diziness 39.69 46.67 86.36 
No diziness 60.31 53.33 113.64 
Total 100.00 100.00 200.00 
Expected Freuen 43.18 43.18 
56.82 56.82 
X2= 0.99 
Table 7.21 Model for neck Hain 
Scores adjustable VDU Screen No adjustable Screen Total 
No neck pain 69.47 73.94 143.41 
No diziness 30.53 26.06 56.59 
Total 100.00 100.00 200.00 
Expected Frequency 71.71 71.71 
28.30 28.30 
X2= 0.49 
Table 7.22 Mntiel fnr eve nain 
Scores adjustable VDU Screen No adjustable Screen Total 
Eye pain 61.83 64.24 126.07 
No eye pain 38.17 35.76 73.93 
Total 100.00 100.00 200.00 
Ex ected Frequency 63.04 63.04 
36.97 36.97 
X2= 0.12 
Appendix 4 in respect of the relationship between deskstop- 
space and upper limb disorders 
Table 7.23 Model for neck nain 
Scores Enough deskt space No enough desktop space Total 
Neck pain 39.39 81.3 120.69 
No neck pain 60.61 18.7 79.31 
Total 100.00 100.00 200.00 
Expected Frequency 60.35 60.35 
39.66 39.66 
X2= 36.70 
Table 7.24 Model for unner back Hain 
Scores Enough desktop space No enough desktop space Total 
Upper back pain 43.94 76.52 120.46 
No upper back pain 56.06 23.48 79.54 
Total 100.00 100.00 200.00 
Expected Frequency 60.23 60.23 
39.77 39.77 
X2= 22.16 
Table 7.25 Model for wrist/hand vain 
Scores Enough desktop space No enough desktop space Total 
Wrist/hand pain 48.48 66.96 115.44 
No wrist/hand pain 51.52 33.04 84.56 
__ Total 100.00 100.00 200.00 
Expected Frequency 57.72 57.72 
42.28 42.28 
X2= 7.00 
Appendix 4 continue 
Table 7.26 Model for elbow gain 
Scores Enough desktop space No enough desktop space Total 
No elbow pain 28.79 45.53 74.32 
No wrist/hand pain 71.21 54.47 125.68 
Total 100.00 100.00 200.00 
Expected Frequency 37.16 37.16 
62.84 62.84 
X2= 6.00 
Appendix 4 Hypothesis 5 inrespect of the relationship between 
desk height and upper limb disorders 
Table 7.27 Model for neck nain 
Scores adequate desk height No adequatedes height Total 
Neck pain 39.39 81.3 120.69 
No neck pain 60.61 18.7 79.31 
Total 100.00 100.00 200.00 
Expected Frequency 60.35 60.35 
39.66 39.66 
X2= 36.70 
Table 7.28 Model for upper back vain 
Scores adequate desk height No adequatedes height Total 
Upper back pain 43.94 76.52 120.46 
No upper back pain 56.06 23.48 79.54 
Total 100.00 100.00 200.00 
Expected Frequency 60.23 60.23 
39.77 39.77 
1777 1 X2= 22.16 
Table 7.29 Model for wrist/hand pain 
Scores adequate desk height No adequatedes height Total 
Wrist/hand pain 48.48 66.96 115.44 
No wrist/hand pain 51.52 33.04 84.56 
Total 100.00 100.00 200.00 
Expected Frequency 57.72 57.72 
42.28 42.28 
X2= 7.00 
Appendix 7 continue 
Table 7.29 Model for elbow pain 
Scores adequate desk height No ade uatedes height Total 
No elbow pain 28.79 45.53 74.32 
No wrlst/hand pain 71.21 54.47 125.68 
Total 100.00 100.00 200.00 
Expected Freuen 37.16 37.16 
62.84 62.84 
X2= 6.00 
Appendix 4 hypothesis 6 in respect of the relationship between 
job design and upper limb disorder 
laowe i. su i ioa eI bor neck pain 
Scores Alternating jobs No alternating jobs Total 
Neck pain 39.39 81.3 120.69 
No neck pain 60.61 18.7 79.31 
Total 100.00 100.00 200.00 
Expected Frequency 60.35 60.35 
39.66 39.66 
X2= 36.70 
Table 7.31 Model for shoulder pain 
Scores Alternating jobs No alternating jobs Total 
Shoulder pain 45.45 84.78 130.23 
No shoulder pain 54.55 15.22 69.77 
Total 100.00 100.00 200.00 
Expected Freuen 65.12 65.12 
34.89 34.89 
X2= 34.05 
Table 7.32 Model for headache on forehead 
Scorns Altematin jobs No altematin jobs Total 
- Headache on foroh©ad 46.97 74.78 121.75 
No headacho 53.03 25.22 78.25 
Total 100.00 100.00 200.00 
E ectod Froquoncy 60.88 60.88 
39.13 39.13 
X2= 16.24 
Appendix 4 continue 
Table 7.33 Model for lowerback pain 
Scores Alternating jobs No alternating jobs Total 
Lower back pain 57.58 82.17 139.75 
No lower back pain 42.42 17.83 60.25 
Total 100.00 100.00 200.00 
Expected Frequency 69.88 69.88 
30.13 30.13 
X2= 14.36 
Table 7.34 Model for diziness 
Scores Alternating jobs No alternating jobs Total 
Diziness 25.73 48.7 74.43 
No diziness 74.27 51.3 125.57 
Total 100.00 100.00 200.00 
Expected Frequency 37.22 37.22 
62.79 62.79 
X2= 11.291 
Table 7.35 Model for eve nain 
Scores Alternating jobs No alternating jobs Total 
Eye pain 46.97 67.87 114.84 
No eye pain 53.03 32.13 85.16 
Total 100.00 100.00 200.00 
Expected frequency 57.42 57.42 
42.58 42.58 
X2= 8.93 
Apendix 4 continue 
Table 7.36 Model for wrist/hand pain 
Scores Alternating jobs No alternating jobs Total 
Wrist/hand pain 48.48 66.96 115.44 
No wrist/hand pain 51.52 33.04 84.56 
Total 100.00 100.00 200.00 
Expected Frequency 57.72 57.72 
42.28 42.28 
X2=1 7.00 
Table 7.37 Model for ankle/feet vain 
Scores Alternativ jobs No alternating jobs Total 
Ankle/feet pain 6.06 17.39 23.45 
No ankle/feet pain 93.94 82.61 176.55 
Total 100.00 100.00 200.00 
Expected Freuen 11.73 11.73 
88.28 88.28 
X2= 6.20 
Table 7.39 Model for knee vain 
Scores Alternating jobs No altematin jobs Total 
Knee pain 34.85 52.17 87.02 
No knee pain 65.15 47.83 112.98 
Total 100.00 100.00 200.00 
Expected Fro uen 43.51 43.51 
56.49 56.49 
X2= 6.10 
Tnhlp 7.411 Tindal for elbow nain 
Scores Alternating jobs No alternating jobs Total 
Elbow pain 28.79 45.22 74.01 
No elbow pain 71.21 54.78 125.99 
Total 100.00 100.00 200.00 
Expected Frequency 37.01 37.01 
63.00 63.00 
X2= 5.79 
Table 7.41 Ainilrl for hin/tinh/hntfnck nnln 
Scores Alternating jobs No alternating jobs Total 
Hip/thigh/buttock pain 10.61 35.22 45.83 
No hip/thigh/buttock pain 89.39 64.78 154.17 
Total 100.00 100.00 200.00 
Expected Frequency 22.92 22.92 
77.09 77.09 
X2= 17.14 
Table 7.42 Xfoclrl fnr rrcllcnrr evrc 
Scores Altomatin jobs No altematin jobs Total 
Red/soro 0 os 22.73 26.52 49.25 
Flo red/soro 0 os 77.27 73.48 150.75 
Total 100.00 100.00 200.00 
ExPWOd Froquoncy 24.63 24.63 
75.38 75.38 
X2= 0.39 
Table 7.43 Model for itchy eyes 
Scores Alternating jobs No alternating jobs Total 
Itchy eyes 54.56 59.57 114.13 
No itchy eyes 45.44 40.43 85.87 
Total 100.00 100.00 200.00 
Expected Frequercy 57.07 57.07 
42.94 42.94 
X2= 0.51 
Appendix 4 hypothesis 10 in respect of the relationship between 
health symptoms and gender differences 
Table 7.44 Model for eve pains 
Scores male female Total 
eye pain 54 77 131.00 
no eye pain 46 23 69.00 
Total 100.00 100.00 200.00 
Expected 
Frequency 
65.50 65.50 
34.50 34.50 
X2= 11.70 
Table 7.45 Model for red/sore eves 
Scores male female Total 
red/sore eyes 17.32 38.46 55.78 
No red/sore eyes 82.68 61.54 144.22 
Total 100.00 100.00 200.00 
Expected Frequency 27.89 27.89 
72.11 72.11 
X2= 11.11 
Table 7.46 Model for headache on fore head 
Scores male female Total 
Headache on fore head 60.89 82.05 142.94 
No headache on fore head 3 9.1 1 17.95 57.06 
Total 100.00 100.00 200.00 
Expected Frequency 71.47 71.47 
28.53 28.53 
X2= 10.98 
Appendix 4 (cont) 
Table 7.47 Model for hand/wrist pain 
Scores male female Total 
Hand/wrist pain 53.85 68.72 122.57 
No hand/wrist pain 46.15 31.28 77.43 
Total 100.00 100.00 200.00 
Expected Frequency_ 61.29 61.29 
38.72 38.72 
X2= 4.66 
Table 7.49 Model for ankle/feet gain 
Scores male female Total 
Ankle/feet pain 11.17 22.22 33.39 
No ankle foot pain 88.83 77.78 166.61 
Total 100.00 100.00 200.00 
Ex ected Frequency 16.70 16.70 
83.31 83.31 
X2= 4.39 
Table 7.49 Model for diziness 
Scores male female Total 
Diziness 42.46 30 72.46 
No diziness 57.54 70 127.54 
Total 100.00 100.00 200.00 
Expected Frequency 36.23 36.23 
63.77 63.77 
X2= 3.36 
Table 7.50 Model for knee vain 
Scores male female Total 
Knee pain 41.03 53.07 94.10 
No Knee pain 58.97 46.93 105.90 
Total 100.00 100.00 200.00 
Expected Frequency 47.05 47.05 
52.95 52.95 
X2= 2.91 
Table 7.51 Model for itches on eves 
Scores male female Total 
Itches on eyes 52.14 62.57 114.71 
No itches on eyes 47.86 37.43 85.29 
Total 100.00 100.00 200.00 
Expected Freuen 57.36 57.36 
42.65 42.65 
X2= 2.22 
Table 7.52 Model for lower back pain 
Scores male female Total 
Lowerback pain 73.74 81.2 154.94 
No lowerback pain 26.26 18.8 45.06 
Total 100.00 100.00 200.00 
Expected Frequency 77.47 77.47 
22.53 22.53 
X2= 1.59 
Table 7.53 Model for hip/tigh/buttock pain 
Scores male female Total 
Hip/tigh/buttock pain 15.38 20.67 36.05 
No hip/tigh/buttock pain 84.62 79.33 163.95 
Total 100.00 100.00 200.00 
Expected Frequency 18.03 18.03 
81.98 81.98 
X2= 0.95 
Appendix 4 (cont) 
Table 7.54 Model for elbow pain 
Scores male female Total 
Elbow pain 37.61 43.02 80.63 
No elbow pain 62.39 56.98 119.37 
Total 100.00 100.00 200.00 
Expected Frequency 40.32 40.32 
59.69 59.69 
X2= 0.61 
Model for neck naiv 
scores male female Total 
Neck pain 69.22 73.74 142.96 
No neck pain 30.78 26.26 57.04 
Total 100.00 100.00 200.00 
Expected Frequency 71.48 71.48 
28.52 28.52 
X2= 0.50 
Mndel for shoulder Hain 
Scores male female Total 
Shoulder Pain 75.42 76.74 152.16 
No Shoulder Pain 24.58 23.26 47.84 
Total 100.00 100.00 200.00 
Expected Frequency 76.08 76.08 
23.92 23.92 
X2= 0.05 
Appendix 4 (cont) 
Mnde1 for uunerback pain 
scores male female Total 
Upperback pain 68.72 70.09 138.81 
No upperback pain 31.28 29.91 61.19 
Total 100.00 100.00 200.00 
Expected Frequency 69.41 69.41 
30.60 30.60 
X2= 0.04 
Appendix 4 Hypothesis 7 in respect of the relationship betwen 
means of transportation and health symptoms 
Model for hand/wrist pain 
Scores Public transport Private transport Total 
Hand/wrist pain 53.78 68.62 122.40 
No hand/wrist pain 46.22 31.38 77.60 
Total 100.00 100.00 200.00 
Expected Frequency 61.20 61.20 
38.80 38.80 
X2= 4.64 
Mndel for red/sore eves 
Scores Public transport Private transport Total 
Red/sore eyes 18.52 29.79 48.31 
No red/sore eyes 81.48 70.21 151.69 
Total 100.00 100.00 200.00 
Expected Frequency 24.16 24.16 
75.85 75.85 
X2= 3.47 
x r.. A, -l for unnerback vain 
Scores Public transport Private transport Total 
Upper back pain 
No upperback pain 
64.81 
35.19 
71.81 
28.19 
136.62 
63.38 
Total 100.00 100.00 200.00 
ýcpected Frequency 68.31 68.31 
31.69 31.69 
X2= 1.13 
Appendix 9 (cont) 
Model knee pain 
Scores Public transport Private transport Total 
Knee Pain 44.68 54.63 99.31 
No knee pain 55.32 45.37 100.69 
Total 100.00 100.00 200.00 
Expected Frequency 49.66 49.66 
50.35 50.35 
X2= 1.98 
Model for diziness 
Scores Public transport Private transport Total 
5iziness 37.96 46.81 84.77 
No diziness 62.04 53.19 115.23 
Total 100.00 100.00 200.00 
Expected Frequency 42.39 42.39 
57.61 57.61 
X2= 1.60 
ivrndel for elbow pain 
Scores Public transport Private transport Total 
Elbow pain 39.36 45.37 84.73 
No elbow pain 60.64 54.63 115.27 
Total 100.00 100.00 200.00 
ýcpected Frequency 42.36 42.36 
57.64 57.64 
X2= 0.74 
Appendix 4 (cont) 
Model for neck pain 
scores Public transport Private transport Total 
Neck pain 70.21 75 145.21 
No neck pain 29.79 25 54.79 
Total 100.00 100.00 200.00 
Expected Frequency 72.61 72.61 
27.40 27.40 
X2= 0.58 
Model for itches n eves 
Scores Public transport Private transport Total 
itches on eyes 55.56 60.11 115.67 
No itches on eyes 44.44 39.89 84.33 
Total 100.00 100.00 200.00 
Expected Frequency 57.84 57.84 
42.17 42.17 
X2. 0.42 
Model for headache on forehead 
Scores Public transport Private transport Total 
headache on forehead 67.02 63 130.02 
No headache on forehead 32.98 37 69.98 
Total 100.00 100.00 200.00 
Expected Frequency 65.01 65.01 
34.99 34.99 
X2= 0.36 
Appendix 4 (cont) 
Model for shoulder pain 
Scores Public transport Private transport Total 
Shoulder pain 74.07 77.13 151.20 
No shoulder pain 25.93 22.87 48.80 
Total 100.00 100.00 200.00 
Expected Frequency 75.60 75.60 
24.40 24.40 
X2= 0.25 
Model for ankle/feet pain 
scores Public transport Private transport Total 
Ankle/feet pain 13.89 15.43 29.32 
No ankle/feet 86.11 84.57 170.68 
Total 100.00 100.00 200.00 
Expected Frequency 14.66 14.66 
85.34 85.34 
X2= 0.09 
Model for hip/tigh/buttock pain 
Scores Public transport Private transport Total 
Hip/tigh/buttock pain 18.09 19.44 37.53 
No/hip/tigh/butock pain 81.91 80.56 162.47 
Total 100.00 100.00 200.00 
Expected Frequency 18.77 18.77 
81.24 81.24 
X2= 0.06 
Appendix 4 (cont) 
Mnr1Pl for lowerback vain 
Scores Public transport Private transport Total 
Lowerback pain 76.6 76.85 153.45 
No lower back pain 23.4 23.15 46.55 
Total 100.00 100.00 200.00 
Expected Frequency 76.73 76.73 
23.28 23.28 
X2= 0.00 
Appendix 4 Hypothesis 8 in respect of the connection between 
regional differences and health symptoms 
xindel for headache on forehead in realtion to regional diferences 
Scorres Haedache on forehead No headache on fore head Total 
Northern Nigeria 53.19 46.81 100.00 
South western Nigeria 41.18 58.82 100.00 
South Eastern Nigeria 65.00 35.00 100.00 
Total 159.37 140.63 300.00 
Expected frequencies 
53.12 46.88 
53.12 46.88 
53.12 46.88 
X2= 11.39' 
,., rapl fnrankle/feet naiv in realtion to regional diferences 
corres Ankle/feet pain No ankle/feet pain Total 
Nigeria Northern 6.30 93.70 100.00 
[ 
outh western Nigeria 15.69 84.31 100.00 
outh Eastern Nigeria 22.00 78.00 100.00 
otal 43.99 
256.01 300.00 
Expected frequencies 
14.66 85.34 
14.66 85.34 
14.66 85.34 
X2= 9.98 
Mndel for hand/wrist vain in realtion to reeional diferences 
Scorres Hand/wrist pain No/hand/wrist pain Total 
Northern Nigeria 71.20 28.80 100.00 
South western Nigeria 60.78 39.22 100.00 
South Eastern Nigeria 57.00 43.00 100.00 
Total 188.98 111.02 300.00 
Expected frequencies 
62.99 37.01 
62.99 37.01 
62.99 37.01 
X2= 4.64 
Appendix 4 (cont) 
A4nl1P1 far diziness in realtion to reeional diferences 
Scorres Diziness No diziness Total 
Northern Nigeria 37.00 63.00 100.00 
South western Nigeria 27.45 72.55 100.00 
South Eastern Nigeria 28.00 72.00 100.00 
Total 92.45 207.55 300.00 
Expected frequencies 
30.82 69.18 
30.82 69.18 
30.82 69.18 
X2= 2.70 
Model for elbow pain in realtion to regional diferences 
Scorres Elbow pain No elbow pain Total 
Northern Nigeria 46.81 53.19 100.00 
South western Nigeria 42.16 57.84 100.00 
South Eastern Nigeria 36.00 64.00 100.00 
Total 124.97 175.03 300.00 
Expected frequencies 
41.66 58.34 
41.66 58.34 
41.66 58.34 
X2= 2.42 
Model for shoulde pain in realtion to regional diferences 
Scorres Shoulder pain No shoulder pain Total 
Northern Nigeria 80.85 19.15 100.00 
South western Nigeria 75.49 24.51 100.00 
South Eastern Nigeria 72.00 28.00 100.00 
Total 228.34 71.66 300.00 
Expected frequencies 
76.11 23.89 
76.11 23.89 
76.11 23.89 
X2= 2.19 
Appendix 4 (cont) 
&Indel for unnerback vain in realtion to regional diferences 
Scores Upperback pain No upperback pain Total 
Northern Nigeria 63.83 36.17 100.00 
South western Nigeria 72.55 27.45 100.00 
South Eastern Nigeria 71.00 29.00 100.00 
Total 207.38 92.62 300.00 
Expected frequencies 
69.13 30.87 
69.13 30.87 
69.13 30.87 
X2= 2.03 
A/fnfltl for red/sore eves in relation to regional diferences 
Scores Red/sore eyes No red/sore eyes Total 
Northern Nigeria 21.28 78.72 100.00 
South western Nigeria 27.45 72.55 100.00 
South Eastern Nigeria 28.00 72.00 100.00 
Total 76.73 223.27 300.00 
Expected frequencies 
25.58 74.42 
25.58 74.42 
25.58 74.42 
X2= 1.46 
Model for hip/tigh/buttock pains in realtion to regional 
_1 'PrpnCeS vý- 
Scorres Hip/tigh/buttock pain No hip/tigh/buttock pain Total 
Northern Nigeria 15.96 84.04 100.00 
South western Nigeria 22.55 77.45 100.00 
South Eastern Nigeria 20.00 80.00 100.00 
Total 58.51 241.49 300.00 
Expected frequencies 
19.50 80.50 
19.50 80.50 
19.50 80.50 
X2= 1.41 
Appendix 4 (cont) 
model for itches on eves in realtion to reeional diferences 
Scorres Itches on eyes No itches on eyes Total 
Northern Nigeria 57.45 42.55 100.00 
South western Nigeria 55.88 44.12 100.00 
South Eastern Nigeria 62.00 38.00 100.00 
Total 175.33 124.67 300.00 
Expected frequencies 
58.44 41.56 
58.44 41.56 
58.44 41.56 
X2= 0.83 
Mndel for neck pain in realtion to regional diferences 
Scores Neck pain No neck pain Total 
Northern Nigeria 75.05 24.95 100.00 
South western Nigeria 69.61 30.39 100.00 
South Eastern Nigeria 71.00 29.00 100.00 
Total 215.66 84.34 300.00 
Expected frequencies 
71.89 28.11 
71.89 28.11 
71.89 28.11 
X2= 0.79 
Model for lowerback pain in relation to regional differences 
Scores Lower back pain No lowerback pain Total 
Northern Nigeria 78.72 21.28 100.00 
South western Nigeria 77.45 22.55 100.00 
South Eastern Nigeria 74.00 26.00 100.00 
Total 230.17 69.83 300.00 
Expected frequencies 
76.72 23.28 
76.72 23.28 
76.72 23.28 
- F- 
- I 
X2= 0.67 
Model for knee pain in relation to regional differences 
Scores Knee Pain No Knee pain Total 
Northern Nigeria 47.87 52.13 100.00 
South western Nigeria 47.06 52.94 100.00 
South Eastern Nigeria 50.00 50.00 100.00 
Total 144.93 155.07 300.00 
Expected frequencies 
48.31 51.69 
48.31 51.69 
48.31 51.69 
X2= 0.18 
Model for eye pains in relation to regional diferences 
Scores Eye pain No eye pain Total 
Northern Nigeria 62.77 37.23 100.00 
IF western Nigeria 62.75 37.25 100.00 
South Eastern Nigeria 64.00 36.00 100.00 
Total 189.52 110.48 300.00 
Expected frequencies 
63.17 36.83 
63.17 36.83 
63.17 36.83 
X2= 0.04 
Appendix 4 Hypothesis 9 in respect of the relationship betwen 
age differences and health symptoms. 
Model for elbow vain in relatio to the three aie irouns 
Scores Elbow pain No elbow pain Total 
Agegroup 1 31.25 68.75 100.00 
Age group 2 72.06 27.94 100.00 
Age group 3 25.00 75.00 100.00 
Total 128.31 171.69 300.00 
Expected frequencies 
42.77 57.23 
42.77 57.23 
42.77 57.23 
X2= 53.37 
Mndel for itches on eves in relation to the three aee trouns 
Scores Itche eyes No itches on eyes Total 
ggegroup 1 18.75 81.25 100.00 
Age group 2 55.56 44.44 100.00 
Age group 3 66.18 33.82 100.00 
Total 140.49 159.51 300.00 
Expected frequencies 
46.83 53.17 
46.83 53.17 
46.83 53.17 
X2= 49.76 
Model for lower back pain in relation to the three age groups 
Scores Lower back pain No lower back pain Total 
Agegroup 1 18.75 81.25 100.00 
Age group 2 75.74 24.26 100.00 
Age group 3 75.00 25.00 100.00 
Total 169.49 130.51 300.00 
Expected frequencies 
56.50 43.50 
56.50 43.50 
56.50 43.50 
X2= 86.97 
Appendix 4 (cont) 
Model for shoulder pain 
Scores Shoulder pain No shoulder pain Total 
ggegroup 1 79.86 20.14 100.00 
qge group 2 75.74 24.26 100.00 
qge group 3 43.75 56.25 100.00 
Total 199.35 100.65 300.00 
Expected frequencies 
66.45 33.55 
66.45 33.55 
66.45 33.55 
X2= 35.05 
Model for shoulder pain in relation to the three aye trouns 
Scores Shoulder pain No shoulder pain Total 
Agegroup 1 77.42 22.58 100.00 
Age group 2 70.59 29.41 100.00 
Age group 3 43.75 56.25 100.00 
Total 191.76 108.24 300.00 
Expected frequencies 
63.92 36.08 
63.92 36.08 
63.92 36.08 
X2= 27.47 
Model for hand/wrist vain in relatio to the three aim groups 
Scores Hand/wrist pain No hand/wrist pain Total 
Agegroup 1 56.94 43.06 100.00 
Age group 2 72.06 27.94 100.00 
qge group 3 37.50 56.25 100.00 
Total 166.50 127.25 300.00 
Expected frequencies 
55.50 42.42 
55.50 42.42 
55.50 42.42 
X2= 20.28 
Appendix 4 (cont) 
Mnr1P1 for eve nains in relation to the three age srnuns 
Scores Eye pains No eye pains Total 
ggegroup 1 66.67 33.33 100.00 
Age group 2 61.76 38.24 100.00 
Age group 3 43.75 56.25 100.00 
Total 172.18 127.82 300.00 
Expected frequencies 
57.39 42.61 
57.39 42.61 
57.39 42.61 
X2= 11.911 
Mndel for knee pains in relation to the three alle urouns 
Scores Knee pains No knee pains Total 
Agegroup 1 42.00 58.00 100.00 
Age group 2 50.00 50.00 100.00 
Age group 3 61.76 38.24 100.00 
Total 153.76 146.24 300.00 
Expected frequencies 
51.25 48.75 
51.25 48.75 
51.25 48.75 
X2= 7.91 
Model for hip/tigh/buttock pain in relation to the three age 
'VT Aii ns 
Scores Hip/tigh/buttock pains No hip/tigh/buttock pain Total 
ggegroup 1 23.61 76.39 100.00 
Age group 2 12.50 87.50 100.00 
qge group 3 
Total 
25.00 
61.11 
75.00 
238.89 
100.00 
300.00 
Expected frequencies 
20.37 79.63 
20.37 79.63 
20.37 79.63 
X2= 5.79 
Appendix 4 (cont) 
Aifnfii. I for diziness in relation to the three aee Qrouas 
Scores Diziness No diziness Total 
ggegroup 1 
qge group 2 
qge group 3 
Total 
45.83 
39.71 
56.25 
141.79 
54.17 
60.29 
43.75 
158.21 
100.00 
100.00 
100.00 
300.00 
Expected frequencies 
47.26 52.74 
47.26 52.74 
47.26 52.74 
X2= 5.61 
Model for headache on forehead in relation to the three age 
arOUDS 
Scores Headache on fore head No headache on forehead Total 
Agegroup 1 70.14 29.86 100.00 
Age group 2 68.38 31.62 100.00 
Age group 3 56.25 43.75 100.00 
Total 194.77 105.23 300.00 
Expected frequencies 
64.92 35.08 
64.92 35.08 
64.92 35.08 
X2= 5.02 
Model for neck pain in relation to the three age groups 
Scores Neck pain No neck pain Total 
ggegroup 1 72.22 27.78 100.00 
Age group 2 70.59 29.41 100.00 
Age group 3 81.25 18.75 100.00 
Total 224.06 75.94 300.00 
Expected frequencies 
74.69 25.31 
74.69 25.31 
74.69 25.31 
X2= 3.49 
Appendix 4 (cont) 
1V(ndel for ankle/feet Hain in relation to the three age Qrouns 
Scores Ankle/feet pain No ankle/feet pain Total 
group 1 12.50 87.50 100.00 
group 2 17.65 82.35 100.00 
group 3 
rAge 
12.5 0 87.50 100.00 
l 42.65 257.35 300.00 
Expected frequencies 
14.22 85.78 
14.22 85.78 
14.22 85.78 
X2= 1.45 
Model for red/sore eyes in relation to the three age groups 
Scores Red/sore eyes No red/sore eyes Total 
Agegroup 1 22.22 77.78 100.00 
Age group 2 29.41 70.59 100.00 
Age group 3 25.00 75.00 100.00 
Total 76.63 223.37 300.00 
Expected frequencies 
25.54 74.46 
25.54 74.46 
25.54 74.46 
X2= 1.38 
--I 
ö 
ä ? w -* 0 m m 
(DD O wo .no p) o (p 
N 
m 3 . Co O c C) cr M (D N i n ¢« LL im N 0 (D i V . 
0 
(D C CD (D C N N O 
% (D (D (D 
O A 
O 
Q" ¬N ý A 
NN 
A) 
ý. N 
C D O 3 N 0 
zr 
C/) (D `G (D ýG CD 
O 
O 
OT 
O1 
Oi 
O 
O 
O 
O 
j 
N 
O 
CY) 
0 
J 
ON 
0 
ý___1 
öö 
o, o 
CD Ch a. 
CD c 
(f) 0 
0 
C) 
SD 
N 
CD 
CD 
Q. XZ 
01 
(D 
'O 
Ei' 
N 
C 
CD 
C) 
fD 
CL 
CL - 
CD 
CD 
N CD M ca o 
00 
cr -*. N to 
a 
c 
tr 
CD 
c, 
Cl) 
N 
CL 
cD 
c a) r-o 
cD 
CL 
CD Co 
0 -a 
O y 
`+C 
O 
Co 
n 
w 
0 
,0 
0 m ö c . (D o « 
m a, ° m u, vý o n 
am 
i ö `- ° c: (D 
DN O cý 
v i 
" 
. -i N 
M (D ° 'l 
(D 
--1 cn (° ( 
to pr m" CD :E 
u) -1 -ý 0 :E 
Om o 0) n cm 
ö 
c Q 
N 
O C 0) 0 y (D 
_ 
N 
r 
S 
7 .i ? 1 (D (T: 
0 
N 
O 
. A. 
C 
rn 
0 
Co 
0 
C 
0 
N 
O 
0 
rn 
0 
cx) -4 
0w 
 Q 
ö- o 
UQ C Co n 
ö 
f ý' 
a ü 
cD 
Q. K 
C) 
n 
CD 
"G 
CD 
N 
N 
a: 3 C NC 
W CD 
OM 
n co 
3a 
m 
a a. 
C 
ý'. CD N 
co 0 
OD- O 
cn O 
CL 
C 
N 
C. 
0 
n 
C) 
=i 
2) 
a 
cD 
.c c as 
CD 
v 
0 
10 'a 
0 
N 
n 
A> 
rn 
0 
j 
0 
N 
O 
CA) 
a 
0 
0 
rn 
0 
y 
0 
CD 
0 
(01 0 
0 0 
0 
CD 
C 
3 
CD 
(D o cn -I" 
CD 
CL 0 
CD 
0 
0 
a O 
(D 
, 
((D 
(D 0 a 
ja 
= 
0 (D M 
C (D O .w ý. 
c 
sv ý --ý" cD ýn , a 
n . '" Vf c = N N T 
O cD 
p C CD 
= t C 
" 
N 
Co (D " (0 pr 
q 
is 
; gl :E N D O N D 0' p ^' O O ( ( a 9 j u. cD O O 
(D cn . 
zr O AD ? O CD _ 
=r 
:3 S 
,q (D Z CD Z CD 
ö 
n 
w 
CD 
CD a CD c cn r. 0 
C) 
m CA 
i 
'a 
cD 
CL 
R, 
m 
I 
CD N ei. 
O 
'Q 
0 
CL °' 
aý 
0 
cD cG N 
ö C, 
üO 
O 
c 
2) 
cD 
N 
m 
LL 
(D 
12 
C 
Z) 
(D 
IV 
0 
v 
0 
w 
M 
cn. 
N 
C) 
V 
(0 (0 
01 01 
0 
=r 0 
ý ý ý O ö O 
- CD O ö 1ö 
fn 
ý 
n Cl) -- ( 
O 
'"" C 0 
.., ý fU . 
w "' 0 D fn 
N' 
n -D 
. 
O. to d m to Q 0 
(D 
O (D O C O V) 
(D pr 0 0- O 
:E 
. -« O " 
zr (D 
1" N (C) rr 0O 
Z 
.O 
cD 
.+ 
O 
C 
N (D 3 O O 
zr 
cD 
(D 
% 
zr 
(DD zr (D 
:: r < CDD 
0 
N 
0 
0 
0) 
0 
CD 
0 
0 
0 
tV 
0 
N 
i Co 
ýy. 
O 
cl ö 
Inm 
Wa 
(" c CD Cf) 
ö 
NI m cn 
M 
CD m a 
P, 
03 
O 
N 
cD U) 
U) 
n 
CD 
a" 
CL 
O 
-N 
O 
CT O 
C. 
C 
N 
C. 
cD 
c0 
0) 
CL CD 12 
a) 
cD 
CL CD Cl, 
Z 
0 1a 
'o 
0 cn 
0 
w 
N 
N 
Ci 
CC) 
0 
01 
0 
0 
0 
01 
0 
N 
O 
0 
N 
01 
O 
° Z 
O ö CL O 
N Z; 
57 
(D CD -w 
CL 
cD = ° O ý A> CD (D O -r 
Q. 
' C) 
0 c cD 
. 
cn v> 0 (D 
- C -i O - 
(D - (D cr C n N N O 
O 
(D .. 
CD 
C, 
pr (D (D .+ 0 0 N 
(D (D 
O Or 
" 
M S (Q ? 
=r cn 0 
fp 
Co 
ý. V> O (D 0 
O 
ID 0 (D 
(D zr :: r C) :r Z Z 
QI 
nC 
cn Q NC 
Ö 
n 
A) 
CA 
Q 
n 
=e' 
Cl, 
0) 
CL 
(D 
CD 
Q. 
CD 
N 
7C' 
0 
CL 
A) 
cD -, 
cC 
0 a U, 
CD 
a 
x 
co 
CD 
2) CL 
a) 0 
CD 
0 
0 
0 
cD 
cD as 
a 
c 
cD 
0 CD 
a 
Cr 
cD 
'a 
cD Cl) 
CD 
0 CD 
0 
-« 
d 
a 
N 
C) 
Cr 
CD 
0 
v 0 
Cl) 
N 
n 
zr 
(0 
PAGE 
NUMBERING 
AS ORIGINAL 
0 
91) =r o n -, .,, =r ° (D 
. 
O (p p Al 0 , 
.a a 
No CD 
C7 (D (D 0 A) 0 --w o C Aý 
p ßj r p CD (n 
9 
-, 77 C: 0 , CD 
A) C). Si, 2) CO 0 -% 
p -t CD CD C Cl) cr 
CD 
CD (j: ) -D CD CD 
n 
p r' 
O 
O 
- 
(D p -o tin 
0 
S -% 
O 
(D 
: -« 
a 
W 
ý (1) ( D O 
(D ' S p 
ö 
O .+ 
SD = O p .» 
CD 
-4 ý S =r 
q CD G CD %< CD 
0 
01 
0 
0 
0 
0 
N 
O 
0 
N1 
01 
O 
 Ü 
n CD su Co Q mý 
0 
D 
ü 
Q. 
Xý 
.. L 
C 
00 
Cr as ý, CL 0 cD X. 
.c 
a ON 
N 
O 
O 
On 
r 
CL 
fl D 
CD 
O cD 
üZ 
CD 
0 
CL 
N 
Cr 
0 
0 
0 
CO 
Ci 
S 
0 
0 
O 
0 
01 
0 
N 
O 
O 
N 
01 
0 
0 
o o ö 
\ ( ý ý, ý-' c tD 
a 0 
°. 
c ý ß_: cn a w v, o can 
O O Co tD 
N f/ý 
O O N (D P (D (D ... 
cD O " 
ÖN O f1I N 
t0 zr N 
N 9 (D O 
.O 
(D 
0 :E 
fA 5 
. 9 S .+ 
m zr (D s 
ju :: r 0 . (D 
-x -+ cD 
G N ýG lD 
 Q 
EL 0. 
0 -x 
CL c ö 
Al 
a 'C 
13 
cD 
CL x' 
" 
10 
CD 
Q 
n) 
n 
pr 
a1 
CL N 
oc ü 
CL CL d tr 
CD d 
_ 
Ö 
r N8 
0 
CL 
C 
N 
OJ 
tT 
CD 
n 
N 
CL co 
C 
Al 
9-0 CD 
0 
0 
w 
U) 
Ci S 
fw 
VI 
0 
0 
N 
0 
w 
0 
0 
0 
rn 
0 
v 
0 
co 
0 
Co 
0 
0 
0 
M ö 
= CD o -+. a 
- CD 0 ro ^ ö . 
13 
C 
0) ö CD (1) 
to CD ' CD A O - 
p- 
ý w 
0 o M C _° (D CO -i - CD CO CL C: 2) U) ' 0 CD Ö 0 ý ~ im a r N N 
n cr Cl) 
-i 
-s 
' 
CD 
t» -1 (D CD 
7ý' ,. O CD O N 
n-i 
=r CD 
0 
A O 0 (p cr Cl) 
13 R cn 
(a 
(D 
=r 
O 
CD =r N . a cn 
cD =' .+ 
° 0 cD 
Cl) CD 2s o :3 =r " CD z CD CD 
 Q 
Q c 
0 
CD 
CL x 
N 
C) r' 
S ý. 
ý tC 
C 
c 
a CD O .C0 C PV 
C 
CA n) 
X. N 
O 
dC 
7 CD 
a:; 
dn m a 
°. 
asp 
OM Q 
Ny 
0 
A 
0 
O 
CL 
cn 
yr F 
0 
v 0 
U) 
n 
S 
rn 
co co 
0 
N 
0 
0 
rn 
0 
00 
0 
- 
a 
0 
.. i 
N 
0 
0 
0 
0 
.. -ý o 
ö 
m 
CL 
:r 
- O 1 .. - 
(D O E_ x0 
° Al \ N 
C 
O _, -,. cn (D " n Q' --h su c: 1 O O (D Co NO cD 
u) `-° - m 
a' Co n .« M (a r. CD 0 
" (p 
SC cn 0 (D " N 
f V) .« D N 
(D 
ö S 
- (O (D 12 ; Z: 
cy 
Co 
1 %» (n %D 
S 
S 
.. 
O ? O cD 
(D S O . S O rº S -% O -ý (D G CD G (D 
 Q 
0 n 
cn Q CD c 
ö 
CA CD cn 
v 
0 
cD 
CL 
x 
CD CD 
U) 
C 
O 
O 
O O a 
a Cr 
ý -Q 
r« CD Oy 
O 
C CD NO 
-ý 
CL 
C 
Cl, 
ü 
CD 
n 
V 
CL cD 
c 
cD 
v 
O N 
. -r 
O 
N 
m 
w 
N 
n 
0 
j 
0 
fV 
0 
CA) 
0 
0 
CA 
0 
rn 
0 
0 
Co 
0 
co 
0 
.d 
O 
O 
0 
(D 0 ö ja C 
0 ö p C (D 
N (D ¢1 
p 
-w 
Q 
w 
p 
p 
C) p 
C - (D 
pr 
, 
p 
) 
c9 CL 
C " CU (0 
N 
is Z c m ` e N ýn m 
p 
. 
(D 
n 
27 , m 
=+ 
(D c: ` " 
N ö 
3 ö :E o 
ý 
- m co cr cQ " a cn cn ? o" m - o 
(n m -, 
m 
0 :E 
N -" g 
c 
(D 
p p (D M _ 
ID 
n 
0 . p . -. -. p 
`G 3 (D GS 
 a 
U) a 
mA 
N 
tD 
a ü ü cD 
a 
a 0 
7[' 
CD 
cD 
ü 
N 
OC 
O 
N0 CD 
CL o. 
p- 
Z3 
to CD 
Ö 
Nn 
0 
d CL 
N 
C. 
0 
c) 
2) 
CL cD 
.0 c 
as 
CD 
10 
0 N 
0 
L 
n 
CD 
1 (0 `D 
C) C) 
0 
cn 
0 
0 
0 
IV 
O 
O 
N 
01 
0 
Ö 
O ý-« 
ý 0 Eh ö C Q O 
p 
c D A« p Z. -w -+" 3 N ý p c p tU 
n CT A r: " (D V 0 -r. -s 
Q (DD p p y (D cD C 
" V) 
Co " ( n O 
z 
n O Q" - N =r (D (D O 
(0 :+ !A Co " to 
( D 
""' 0 fn 
? 
C 
3 
- 
0 O cD 
ý N S (D G G (D 
ö 
n 
Q Cl) 
2) CD 
(D 
Cl) 
0 
0 P) V) 
CD 
N 
n 
M cD 
a_ 
XZ 
.. a 
V1 
ý 
(D 
C, 
pr 
ü 
N 
NC 
fir CD 
O 
m C) 
N 
CL 
CL cr 
- r. Cs 
ý .a 
DN 
cc cD 
o CD vy No -0% 
a 
N 
.. « 
c' 
cD 
n 
d 
C. 
cD 
.a c 
C, 
r« cD 
0 
0 
w 
U, 
(i 
0 
0 
0 
j 
0 
0 
O 
N 
O 
O 
N 
cl 
0 
o ý 
.. n 
=r 
1 
0 
-. Aý ( D o ( D 
0 
O 
^' 
C "V W_ ýý V, 
W 
O 
y0 
a ° _" p' Co a tv v) 0 (D n ö c ° cr c U) üi o ü, `CD _ in -n ip 
N ° ° co w m ö 
cn 
° (D o w : o co CL =r °_ 1 N `G (D `G (U 
 Q 
CD Al Q 
AA .+ 
O 
A 
N 
N 
CD 
Cl) 
D 
Z 
CL 
x' 
rn 
0 
a cD 
d 
C) 
CL N_ co Co 
o0 
aa 
o. 
s 
my 
cc cn 
o 0.0 
(D 
0 -,, 
a) 
CL 
Cn 
v. 
cD 
C) 
N 
C) 
CL CD 
.n 
a) 
cD 
0 U) 
S 
v 
0 
1< 
CIL U) 
Ci 
- 
0 
0 
O 
O 
O) 
Co 
O 
O 
O 
O 
O 
-l =-r 1. -0 
m ? O 
m° ö c o ö. 
ü O 
cn 
C O c: 
(D 
O "" 
p (D C, U) 0 Cý 
ä 0 d C 
. . NO 
cr 
.. p fD 
0 
Al 
- 
1 
O -t 
-1 (D fn (D 
(D 
cn 
((D 
r 
(D 
N 
(0 
(n 
O-« Oa' CD -O O n) " 
(D "` N 
N 
Co 
O O C 
O N 
O 
O ' 3 n 
O 
O 
3 
(D 
ý _ zr 
:E q (D G (D G (D 
 Q 
CD Q CD a Na 
0 
0 2) Cl) CD U, 
CL CD N 
0 
Al 
C. 
cD 
cG 
0 rr Co 
a 'C 
ü 
cD 
m 
O. 
K 
m 
tr 0 
Z) 
Ei' 
cD 
C) 
a 
tr 
s 0 
0 
cD 
C, cD 
0 
a, CL 
0 
cD 
C, 
C) 
Y^, 
W 
CL CD 
.c 
cD 
'o 0 N 
zr 
0 
y 
N 
n 
N 
Y 
0 
N 
0 
0 
CD 
0 
00 
0 
0 
0 
N 
O 
J 
O 
rn 
0 
CD 
0 
N 
O 
0 
0 
m N 
CD O ¢ý o .p 133 o CD 
U1 
CL CD CD 0 o N -. q 0 0 f 
ID C CD O I 
C, -- ft 0 
-1 
O li 
C O fn 
'D N 
ý cg: ) cD ( D 
(D = 
(DD 
A) C7' 
CD 0 
N ý-" O (D 'a 
C Cl) 
A 
? CD 
- 
co S 
cl) 
cr a) % (D O 
SD 0 
C') . -. 
O N =r o cD 
CD t N :3 S 0 O 3 G CD G CD 
 Q 
ö-. -, 
Q c f 0 
A 
(D 
ü 
o. 
K* 
j 
Co 
pl- 
N 
'o 
cý N 
o 
-0 m m A 
CL CL 
a 
3s 
sM 
ca 
ö 
c- 
0 
c 
0 
CL 
c Co 
a. 
(1) 
n 
N 
0. 
CD 
C^, 
rf 
CD 
0 
0 
ii 
W 
